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The Burden of Asthma in Washington State: Executive Summary 
 
In Washington State… 
 
Asthma is an important issue for people concerned about the public’s 
health 
• Although death from asthma is uncommon – about 100 people per year die in 

Washington each year from asthma – treatment of asthma places a significant 
economic burden on the public and symptoms of asthma place a substantial burden on 
affected individuals and their families 

• More than 5,000 people are hospitalized every year – more than 100 every week – as 
a direct result of asthma; more than half the hospitalizations are paid for by Medicare 
or Medicaid 

• Direct medical costs for asthma in Washington are about $240 million each year  
• In total, asthma costs more than $400 million every year in medical expenditures and 

lost productivity for the state 
• Between 1995-2002 more than a thousand claims were paid by state worker 

compensation funds for work-related asthma totaling $12 million  
• Having asthma reduces quality of life, limits activities, and is associated with 

depression and suicidal thoughts among young people 
• About 48,000 adults with asthma make at least one emergency department visit per 

year and 100,000 make at least one urgent visit to see their doctors for worsening 
asthma symptoms each year 

• More than 75% of adults and youth with asthma had symptoms during the past month 
– these include cough, wheezing, shortness of breath, chest tightness and phlegm; half 
of adults and one-third of youth had trouble sleeping because of their symptoms 

• Youth with asthma miss school because of their condition, and those with  more 
severe asthma symptoms are less likely to have high academic achievement than 
youth with few symptoms or those without asthma. 

 
A large and growing number of people are affected by asthma 
• About 400,000 Washington adults – one in ten women and one in fourteen men – 

currently have asthma 
• About 120,000 Washington youth are currently affected by asthma 
• The percentage of our state population with asthma is steadily increasing - the 

prevalence of asthma has increased significantly for adults and households with 
children between 1999 and 2003 

• Washington’s asthma prevalence has been identified by CDC as one of the highest in 
the nation – both adult and youth prevalence are significantly greater than national 
averages 

• About 9% of adults have asthma, between 7-10% of middle/high school-aged 
children have asthma, and one in ten households with children of any age have a child 
with asthma. 
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Development of asthma is associated with individual factors – some can be 
controlled, and others can’t 
• Among young children, asthma prevalence is higher for boys than for girls; by middle 

school age these differences reverse so that by high school and in later years rates are 
higher for women than for men 

• People who smoke cigarettes or who are obese are significantly more likely to have 
asthma than people who do not smoke or are not obese 

• Younger youth who use inhaled intoxicants, marijuana or cigarettes are significantly 
more likely to have asthma than youth who do not 

• Many people who develop asthma have allergies, particularly those with childhood 
onset of asthma 

• Some people are genetically more vulnerable to developing asthma than other people 
• Hospitalization rates are highest for children under age 5, but death rates are highest 

for people older than 65. 
 
People with asthma need better access to healthcare and healthcare 
providers need more guidance about what quality care for asthma includes 
• Deaths attributed to asthma have been declining since the mid-90s, most likely in 

response to successful clinical practice improvements 
• More than one in ten people with asthma have severe persistent symptoms – frequent 

exacerbations and continuous symptoms 
• People with asthma are more likely than people without asthma to report they had 

unmet healthcare needs – times when they wanted to see a doctor but couldn’t due to 
a lack of money 

• About half of adults and youth with asthma reported seeing a healthcare provider in 
the past year for a planned preventive asthma visit 

• Only one-third of youth with asthma reported ever having a written asthma plan to 
help them control their medications and exposures 

• About three in ten seniors with asthma have not received flu and pneumonia vaccines, 
a recommended component of healthcare for asthma patients but also for all seniors 
in general  

• Only one in ten smokers with asthma reported receiving advice to quit from a doctor 
during the past year, which is also a recommended component of healthcare for 
asthma patients 

• About three-quarters of people with asthma are taking some kind of medication, 
about one-third of people with asthma are using medication twice or more per day 

• School nurses need continued and increased support to manage thousands of children 
with life-threatening asthma in Washington schools 

• Healthcare providers, including school nurses and staff, should be aware that people 
with asthma are more likely to have other chronic conditions such as diabetes, 
hypertension (adults), depression, and suicide ideation (youth); multi-component 
treatment strategies may be necessary.  
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Things in your environment can cause asthma or make asthma worse 
• Exposure to secondhand smoke causes asthma in children – more than 40,000 

children ages 5 or younger in our state are exposed to secondhand smoke at home – 
about 500 new cases of asthma each year are caused by exposure to secondhand 
smoke 

• There is sufficient evidence for a causal relationship between exposure to dust mites 
and development or exacerbation of asthma – most houses contain habitats for mite 
growth such as mattresses, pillows, bedding, stuffed animals 

• There is sufficient evidence that other indoor air contaminants such as cat, dog, and 
cockroach allergen, woodsmoke, damp environments and mold in damp 
environments make asthma worse 

• A substantial number of people with asthma have “triggers” in their homes that they 
may not realize make their asthma worse – carpet, pets, cockroaches, water damage, 
secondhand smoke and mold 

• Air pollution exposure, including from fine particulate matter, nitrogen oxides, 
carbon monoxide, sulfur dioxide, diesel exhaust, and woodsmoke makes asthma 
worse and ozone causes new asthma. 

 
People responsible for community, worksite, school, and housing 
environments can make a difference to prevent and reduce the burden of 
asthma 
• Asthma is affected by outdoor air quality – outdoor air quality is improving, but still 

affected by mobile vehicle exhaust (cars, buses, trucks, ships and trains), woodstoves, 
outdoor burning, and industrial emissions 

• Although Washington’s air quality is generally good and has improved substantially 
over time, there are areas of the state where air pollution is of concern and higher 
rates of hospitalization in urban areas may be related to asthma exacerbation from air 
pollution 

• The proportion of adult-onset asthma that can be attributed to workplace exposures 
has been estimated to be between 5-25%; occupational exposures are very different 
for different occupations, but secondhand smoke is an asthma trigger that many 
workers are still exposed to 

• Asthma is worsened by secondhand smoke exposure – smoking is still allowed in 
some worksites, including worksites where the public can visit and also be exposed, 
such as restaurants, bars, and casinos 

• Poor air quality at school exacerbates asthma and is also associated with decreased 
student attendance in the general population – air in or around schools may be 
affected by management of ventilation and filtration systems, cleaning practices, 
reduction of “idling” by school bus engines or others waiting to pick up students, and 
retrofitting school buses with particle filters or oxidative catalytic converters 

• Asthma among children is caused or worsened by secondhand smoke exposure, and 
smoking occurs in many homes – one in ten youth lives in a home where smoking is 
allowed, and almost one in ten non-smoking adults with asthma is exposed to 
smoking at home. 
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Some people are unfairly affected by asthma as a result of societal 
inequities 
• Asthma hospitalization rates are higher in urban areas than in rural areas 
• Low income people and those with the least education are more likely to have asthma 
• Lesbian/bisexual women have significantly higher rates of asthma than straight 

women or men 
• Native Americans have higher prevalence of asthma than non-Hispanic whites, and 

both Native Americans and African Americans have significantly higher rates of 
death due to asthma than non-Hispanic whites. 

 
We know what to do about asthma in Washington State 
• Public health partners are developing a comprehensive State Asthma Plan to prioritize 

and implement strategies for reducing the burden of asthma in Washington State. 
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I. Introduction 
 
The purpose of this report is to describe the burden of asthma in the State of Washington. 
In this report we explain why asthma is an important public health issue, describe who 
has asthma, and provide information about the quality of healthcare for people with 
asthma as well as information about environmental exposures that cause asthma or 
increase asthma attacks. 
 
This information can be used to help prioritize asthma prevention and control within the 
spectrum of Washington public health concerns, as well as to provide information needed 
for asthma prevention and control planning throughout Washington State.  
 
What is asthma?* 
Asthma is a chronic inflammatory disorder of the airways which is associated with 
airway hyper-responsiveness, airflow limitation and respiratory symptoms. The American 
Thoracic Society definition for asthma is the most widely cited to describe asthma. They 
define asthma as a disorder with the following characteristics, not all of which need be 
present to assign the diagnosis of asthma.   
 

 

Airway Obstruction  
Narrowing that is reversible 
(but not completely so in 
some patients) either 
spontaneously or with 
treatment. 
Airway inflammation 

Airway hyper-
responsiveness to a 
variety of stimuli.  

 
 
 
 
 

Printed with permission from the American Academy of Allergy, Asthma & 
Immunology.  Copyright American Academy of Allergy, Asthma & 
Immunology, all rights reserved 
 

Five key indicators for asthma diagnosis have been identified by the National Asthma 
Education and Prevention Program (NAEPP) expert panel, however, they are by 

                                                           
* Text to define asthma was primarily adapted from the National Asthma Training Curriculum, CD-ROM 
educational resource, Centers for Disease Control and Prevention, National Center for Environmental 
Health and the Academy of Allergy, Asthma and Immunology, August 2004. 
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themselves a diagnosis. If multiple indicators are present then it increases the probability 
of asthma. The key indicators of asthma are:  
 

1. Wheezing, especially in children 
Asthma Exacerbations  
 
Attacks or worsening of 
asthma symptoms and lung 
function are acute and can 
have a rapid onset or can 
occur gradually over time. 

2. History of cough (especially at night), recurrent 
wheeze, recurrent shortness of breath, difficult, 
labored breathing, or recurrent chest tightness 

3. Reversible airflow limitation, happening at varied 
times during the day, that can be measured by using 
a peak flow meter  

4. Symptoms that occur or worsen in the presence of exercise, viral infection, 
animals with fur or feathers, house-dust mites, mold, smoke, pollen, changes in 
weather, strong emotional expression, airborne chemicals/dusts, and/or menses 

5. Symptoms that occur or worsen at night, awakening the patient. 

Bronchial asthma in the untreated state is recognized by recurrent episodes of airflow 
limitation usually reversible spontaneously or with appropriate treatment. Symptoms of 
airway limitations can be breathlessness, wheezing, chest tightness and/or cough. 
 
There are four forms of airflow limitation related to inflammation in the airways:  
 

Airway Wall Swelling  
In untreated asthma, the inner lining of bronchi and bronchioles becomes 
inflamed and thickened, causing narrowing of the central air passage. 
 
Acute Bronchoconstriction  
Bronchoconstriction is caused by contraction of the smooth muscle that surrounds 
the airways. Bronchoconstriction, or bronchospasm, is most likely to occur in the 
presence of intense inflammation. Such bronchospasm causes the openings in the 
air passages to narrow even more. 
 
Chronic Mucus Plug Formation  
The overproduction of mucus in the inflamed airway causes plugs. The plugs are 
comprised of mucus secretion, exuded serum proteins, and cell debris. This 
aggravates the airflow limitation caused by the other processes described. 
 
Airway Remodeling  
Airway remodeling refers to an alteration in the composition of the airway wall. It 
occurs in some patients, usually those with longstanding asthma. Normal 
components are replaced by less functional substances, similar to scar tissue 
replacing normal tissue. This form of airway obstruction may be persistent and 
may not respond to treatment. 

 
Asthma can range from being an intermittent nuisance triggered by specific factors, such 
as allergen exposure or exercise, to being a severe, progressive, and occasionally fatal 
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disease without apparent external cause. This diversity has led to a growing appreciation 
that asthma, as currently defined, probably is not a specific disease, but a syndrome with 
multiple causes leading to a common clinical presentation involving reversible airway 
obstruction. 
 
We know that family history contributes to susceptibility, but in most cases we don’t 
know what causes asthma to develop, and we don’t know how to cure asthma. People 
with asthma can control it by knowing the warning signs of an attack, avoiding things 
that trigger an attack, and following the advice and prescriptions of their doctor. When 
asthma is controlled people that have it do not have symptoms like wheezing or 
coughing, they sleep better, don’t miss work or school, and can take part in physical 
activities.1 
 
Why is asthma a public health priority? 
The costs of asthma are unnecessarily high. Uncontrolled asthma results in loss of life, 
hospitalizations, and significant healthcare costs. Symptoms not severe enough to require 
a visit to the emergency department (ED) or to a physician can still substantially impair 
quality of life. Asthma results in many lost nights of sleep, disruption of family and 
caregiver routines, and restricted activities. Asthma is the leading work-related lung 
disease; and recent evidence suggests that at least ten percent, and up to 26 percent in 
some regions, of adult- onset asthma may be work-related.2,3 Chapter II in this report 
describes the cost of asthma with regard to death, hospitalization, economic costs, and 
quality of life.  
 
What are the rates of asthma? 
This report generally describes the “prevalence” of asthma, which is the percentage of 
people who have the condition at a single point in time. This is different from the 
“incidence” of asthma, which is the rate at which people within a population develop a 
new case of the condition over a specific period of time (such as one year).  
 
Asthma prevalence has increased significantly over the past three decades. Reasons for 
this rise in prevalence are unclear and likely related to several factors. Although many 
triggers of asthma attacks in people with asthma are well recognized, causes of the initial 
development of asthma among those who did not previously have asthma are poorly 
understood.  Family history of asthma, exposure to viral infections during infancy, 
environmental factors, and socio-economic factors are all suspected to be involved in the 
development of asthma.  
 
The reported prevalence of asthma is dependent upon diagnosis of the condition. It is 
quite possible for people to suffer from asthma without being appropriately diagnosed. 
For example, one study of children conducted in Seattle found a physician-diagnosed 
asthma prevalence of 11.5% but the prevalence of wheezing without a diagnosis of 
asthma was 7.3%, suggesting that the actual asthma prevalence rate may have been 
nearly 40% higher than reported.4 Data in this report also suggest that the actual 
prevalence of asthma may be greater than reported – youth data presented in Chapter IV 
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also show that more students report asthma symptoms than have been diagnosed with 
asthma.  
 
What kinds of people have asthma? 
Chapter III in this report describes the prevalence of asthma in Washington, both overall 
and among people of different ages, genders, race/ethnic groups, and different 
communities. In Chapter IV we identify important risk factors that individual people can 
avoid to minimize their risk for developing asthma or making their asthma worse. 
Generally, data are presented separately for youth and adults because data systems collect 
information separately for youth and adults using telephone and school-based surveys. 
 
What can we do about asthma? 
Interventions that may be effective for asthma prevention include minimizing exposures 
that cause asthma (sometimes called “asthmagens”). The greatest number of people can 
be reached efficiently by changing policies and systems rather than by educating people 
one by one. This includes helping policymakers to understand what rules or practices 
they can change in communities, worksites, schools, and home domains to improve 
asthma. Chapter V describes the current status of policies and practices in these domains 
that affect exposure to agents that cause or worsen asthma. 
 
For people who already have asthma we can make sure that they receive the best 
treatment for and information about their disease. This means that healthcare providers 
follow “clinical guidelines” for asthma control – recommendations from experts about 
what medications, advice and education patients should receive. People with asthma can 
also be educated about making sure their environments are free from exposures that can 
worsen asthma symptoms or cause an asthma attack (sometimes called “triggers”). In 
Chapter VI we provide information about clinical services to control asthma and 
information about the presence of triggers for people with asthma in Washington.  
 
In this section we will use the terms “asthma control” and “asthma management” 
interchangeably. Recently, the term “control” has become more widely used to 
emphasize that symptoms from asthma really can be minimized or even eliminated by 
aggressive clinical and self-care. 
   
What are health disparities? 
A “health disparity” occurs when a group of people are unfairly affected by a health 
condition. Due to systematic failures in disease prevention, diagnosis or treatment, certain 
populations may have higher risk for developing asthma or effectively controlling their 
disease. Additional discussion of asthma disparities is included in Chapter VII.  
 
Where do we go from here? 
The Centers for Disease Control and Prevention (CDC) has identified “Healthy People 
2010” goals to strive for in controlling asthma. These goals are presented throughout this 
report in gray boxes, and may indicate the extent to which Washington aligns with 
national benchmarks for asthma and health.   
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The report conclusion in Chapter VIII indicates that information in this report is being 
used by a statewide planning group to develop combined strategies for asthma prevention 
and control in 2005. These strategies will set the direction for health advocates statewide 
to conduct asthma programs in 2005-2010. 
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II.   The Impact of Asthma 
 
Those concerned about health in Washington State have a large number of important 
conditions and risk factors to prioritize. Resources for public health are limited and not 
every public health issue can be addressed. Asthma ranks among those creating the 
greatest public health burden, and thus should be considered by decision-makers as 
deserving attention.   
 
The impact of asthma is explained in this chapter in terms of costs. The costs of asthma to 
the public are quantified in terms of loss of life, hospitalizations, medical care utilization, 
and dollars. The burden of asthma for individuals and families is described in terms of 
symptoms that interrupt normal activities and associated decreases in quality of life. 
 
A. Deaths 
 
There were 93 deaths attributed to asthma in Washington in 2002. Washington asthma 
death rates have been roughly comparable to national rates. Death rates from asthma 
increased steadily from 1980 until the mid-1990s (see Figure 1). Washington’s death rate 
then declined by about forty percent from 2.5 per 100,000 in 1990 to 1.6 per 100,000 in 
2002.†  
 
Adults with asthma have also been shown to have greater risk of death due to heart 
disease and chronic obstructive pulmonary disease (COPD),5 thus the number of deaths 
reported here are an underestimate of the true number of deaths in which asthma was a 
significant contributing factor. 
 
 
 
 

                                                           
† p<.001 for decreasing trend in Washington State between 1990-2002 
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Figure 1: Trends for asthma deaths, WA and US 
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Source: 1980-2002 National Death Certificates, Washington State Death Certificates. Asthma as primary cause of 
death. Rates per 100,000, age-adjusted to 2000 US population. Data format changed between 1998 and 1999, 
indicated on chart by discontinuous line. 
 
Deaths due to asthma among adults have been related to history of clinically severe 
disease and patients not having appropriate medications. In particular, failure to prescribe 
inhaled steroids after hospitalization for asthma has been linked to increased risk of 
asthma death5  Improvement in medical practices for treating asthma was perhaps 
spurred by the publication of clinical guidelines in 1991 by the National Institutes of 
Health (NIH) National Asthma Education Prevention Program (NAEPP)6 and may 
explain the national and state decreases in asthma mortality.   
 
Among children, asthma deaths have been associated with seizures, but more strongly 
with factors such as poor communication between the child and parents about symptoms, 
conflict between parents and medical providers (including failure to follow medical 
directions), and child depression.7  
 
B. Hospitalization 
 
In 2002 there were 5,540 hospitalizations for asthma in Washington State, a rate of 93 per 
100,000 population. This was nearly half the last known national hospitalization rate of 
176 per 100,000 (1999).  
 
Figure 2 shows that Washington State hospitalization trends for asthma have been quite 
stable since 1995. While the nation has seen a small decline and Washington has not, 
hospitalization rates have been consistently much lower than national rates.  
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Figure 2: Trends for asthma hospitalizations, WA and US 
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Source: National Hospital Discharge Survey, Washington State Comprehensive Hospital Abstract Reporting System 
(CHARS). Asthma as principal diagnosis, age-adjusted to 2000 US Population. 
 
The dissemination and adoption of NAEPP clinical practice guidelines for asthma have 
likely improved clinical practices, and several studies have noted that preventive 
practices were related to decreased risk of hospitalization and emergency department 
visits.8,9 This may explain some of the national decline in both mortality and 
hospitalization, through it remains unknown why the national pattern is not reflected in 
Washington State. Complicating interpretation, the threshold for hospital admissions for 
asthma may be increasing.10  In this case, stable (rather than decreasing) hospitalization 
trends would suggest an increasing prevalence of asthma within the population, as seen in 
Washington (see Figure 23). 
 
The total number of hospitalizations represents single visits by most people, but multiple 
visits by a smaller number of people. Hospitalization rates could be substantially reduced 
if better control of asthma was achieved among the subgroup of people who contribute 
multiple hospitalizations. 
 
C. Urgent Medical Visits 
 
About 25% of Washington adults with asthma reported that they had to visit a doctor for 
worsening symptoms during the past year, and 12% had visited an emergency department 
for acute care related to asthma (see Figure 3). This translates into 100,000 healthcare 
visits and 48,000 emergency department visits.  
 

 8                                                                                                                 The Burden of Asthma in Washington State    



Figure 3: Prevalence of urgent medical visits for asthma during past year, among 
Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
Young people appear more likely to visit emergency departments for asthma than older 
people; 8th graders were twice as likely as adults to report emergency room/urgent care 
visits for asthma during the past year. Nearly one in four eighth grade Washington youth 
with asthma reported visiting an emergency department or hospital for their asthma 
during the past year, with the percent of youth making ER visits decreasing with 
increasing grade (see Figure 4, p=.06).  
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Figure 4: Prevalence of emergency room/urgent care visits during past year, 
among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS).  
 
Among youth who visited emergency departments during the past year, most (83%) did 
so only one time, but a small proportion (about 4%) visited emergency departments ten or 
more times (see Figure 5).  
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Figure 5: Distribution of emergency room/urgent care visits for asthma during 
past year, among Washington youth with asthma who visited ER/urgent care 
facilities 
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Source: 2004 Washington State Healthy Youth Survey (HYS). Combined 8-10-12th grade estimate  
 
Urgent medical visits create a burden on already stressed medical systems. Healthcare 
providers must provide emergency care for people with asthma at the expense of 
attention to other patients. These visits also represent a burden for the individuals and 
their families or employers who must adjust for the unplanned time and expense of the 
visits.  
 
D. Economic Costs 
 
Considerable work has been done at the national level to estimate the economic burden of 
asthma on the healthcare system, and on society as a whole. Based on a review of 
multiple studies, national experts have concluded11 that:  

• Primary care for asthma is less expensive than hospital care 
• Emergency treatment is more expensive than planned treatment 
• Nurse-led treatment can be cost-effective 
• Families can suffer from the financial burden of treating asthma.  

 
Total Estimated Costs 
Methods from previously published studies12 were used to calculate national and 
Washington State medical expenditures in 2002 dollars (see Figure 6). 
 
Direct expenditures as a result of asthma include hospital care, physician services, and 
prescription drugs. Each year, direct costs for asthma in Washington are about $240 
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million. A large proportion of direct costs are represented by prescription drugs. Previous 
analyses13 did not show the same majority of cost attributed to prescription drugs. 
Changing emphasis on the routine use of controller medications (per NAEPP 
recommendations) may be responsible for this increase in prescription drug use.  
 
Indirect costs as a result of asthma include school days lost, loss of work, housekeeping,‡ 
and mortality. Annual indirect costs as a result of asthma are about $166 million in 
Washington.  
 
In total, each year, asthma costs Washington more than $400 million. While this is only 
about one-quarter of the estimated annual $1.5 billion cost of cigarette smoking in 
Washington,14 it is still a substantial cost that could potentially be reduced with effective 
disease management. 
 
Figure 6: Estimated annual economic costs of asthma, Washington State and US 
Annual Costs US 2002 WA 2002
Direct Medical Expenditures 
Hospital care
    Hosp. Inpt. Care $2,592,000,000 $68,000,000
    ED care $725,700,000 $19,000,000
    Hosp outpt. Care $960,000,000 $25,200,000
Physician services
    Physician inpatient care $125,900,000 $3,300,000
    Physician office visits $843,300,000 $22,100,000
    Prescriptions $3,901,900,000 $102,300,000
All direct expenditures $9,148,800,000 $239,900,000
Indirect costs
School days lost $1,321,500,000 $34,700,000
Loss of work/Outside Employment
      Men $495,300,000 $13,000,000
      Women $1,346,400,000 $35,300,000
Housekeeping $1,004,500,000 $26,300,000
Mortality $2,164,700,000 $56,800,000
All indirect costs $6,332,300,000 $166,100,000
Total Costs
Direct and Indirect Costs $15,481,200,000 $406,000,000  

See technical notes for source of estimates. Estimates are synthetic based on published economic literature. 
Estimated rounded to nearest $100,000.  
 
Hospitalization Costs 
Using Washington State hospitalization billing data (which includes information about 
direct charges for hospitalization), charges directly assigned to asthma hospitalizations 
were examined. In 2002 the more than 5,540 hospitalizations with a principal diagnosis 
of asthma accounted for a total of 16,796 hospital days.  
 

                                                           
‡ estimated as value of housekeeper wages among those who indicated they were responsible for 
caring for the home and family 
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Each 2002 Washington hospital stay lasted an average of 3 days and were charged an 
average of $7,000. Better asthma control that reduced the number of hospitalizations 
could represent significant healthcare savings, in addition to the health benefits for 
individuals. 
 
Hospitalizations are expensive, and more than half of the hospitalizations are paid for by 
publicly-funded medical programs. Twenty-one percent of Washington’s 2002 asthma 
hospitalizations were paid for by Medicare, and 34% were paid by Medicaid/Healthy 
Options. 
 
Workers’ Compensation Costs 
Costs associated with work-related asthma are documented as part of the Department of 
Labor and Industries' workers' compensation state fund.15 From 1995 to 2002, there were 
1,099 asthma-related claims paid by state fund dollars. The cost of these claims was $12 
million (an average of nearly $11,000 each). Of this, about $1.2 million (an average of 
$150,000 per year) went to permanent partial disability payments for workers who 
developed permanent breathing problems. In addition, the fund reimbursed workers for a 
total of almost 79,000 lost workdays (an average of 10,000 per year). These measures of 
burden are potentially an underestimate, assuming that not all workers who miss time 
because of asthma (including asthma resulting from work-related exposure) would file 
claims for compensation. 
 
E. Symptoms Interfering with Life 
 
The classic symptom of aggravated asthma is an “asthma attack”. During an asthma 
attack, the insides of airways in the lungs become inflamed and swollen. Muscles around 
the airways tighten, and less air passes in and out of the lungs. Excess mucus forms in the 
airways, clogging them even more. The attack can include coughing, chest tightness, 
wheezing, and trouble breathing. More than half (56%) of adults with asthma in 
Washington reported that they had an asthma attack during the previous year. 
 
Asthma symptoms create an immediate stress or burden to the affected individual, and 
they also create a more indirect burden by interfering with normal activities. Entire 
families are affected when a child has asthma. Parents must take time, including from 
work, to care for their children, provide oversight of medications, work to limit exposure 
to triggers in the home, and take them to medical visits. All of these activities can place 
considerable emotional and financial strain on the family. 
 
Symptom frequency 
Symptoms of asthma can be present without an asthma attack. Symptoms of asthma 
include cough, wheezing, shortness of breath, chest tightness and phlegm production 
when a person does not have a cold or respiratory infection. About 76% of adults with 
asthma reported having symptoms on one or more days during the past month; one in five 
reported having symptoms every day (see Figure 7).  
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Figure 7: Distribution of asthma symptom frequency in past month,  
among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
One in seven youth with asthma experiences symptoms every day (see Figure 8).  Fewer 
youth with asthma than adults with asthma report experiencing daily symptoms, although 
the difference is small.  
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Figure 8: Distribution of asthma symptom frequency in past month,  
among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), grades 8-10-12 combined 
 
Sleep Disruption 
People with asthma may have disturbed sleep due to their asthma symptoms. Loss of 
sleep can result in poor mental and physical functioning.  
 
About half of Washington adults with asthma reported that they had lost sleep during the 
past month due to asthma symptoms (see Figure 9). One in ten had sleep disturbance 
more than ten days in the past month. 
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Figure 9: Distribution of asthma-related sleep disturbance frequency in past 
month, among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
In comparison to Washington adults, youth were less likely to report any sleep 
disturbance from asthma. About two-thirds of youth did not report sleep disturbance, but 
about ten percent had disturbance at least weekly (see figure 10).  
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Figure 10: Distribution of asthma-related sleep disturbance frequency in past 
month, among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), grades 8-10-12 combined 
 
Interference with Usual Activities 
As a result of serious asthma attacks, or due to other acute symptoms, people with asthma 
may sometimes not be able to do their usual activities. Just under one-third of 
Washington adults with asthma reported that they could not do their usual activities at 
least one day during the previous year because of their asthma. The majority of those 
with any days of limited activities were affected for twelve or fewer days (see Figure 11).  
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Figure 11: Distribution of days adults could not do usual activities  
because of asthma during previous year, among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
More than one-third of 8th graders with asthma reported missing at least one day of 
school in the previous year due to their asthma. Reported asthma-related absenteeism 
progressively decreased for high school students in comparison to 8th graders.§ Among 
12th graders with asthma about one in four reported missing at least one day of school due 
to asthma during the previous year (see Figure 12). Youth with more severe asthma 
reported missing school more than youth with less severe asthma.** 
 

                                                           
§ Odds for any school absences vs. no absences by asthma status after adjusting for asthma symptom severity were 
0.86. Reported asthma-related absenteeism progressively decreased with increasing grade (p=.006 for trend, see 
figure 50 for symptom severity distribution) 
** Odds for any school absences vs. no absences by asthma status after adjusting for grade were 2.3. Reported 
asthma-related absenteeism progressively increased with increasing asthma symptom severity (p<.001 for trend, see 
figure 50 for symptom severity distribution) 
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Figure 12: Percent of youth who missed school because of asthma during 
previous year, among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), among youth with current asthma.  
 
Among youth who had missed any school during the previous year due to their asthma, 
most (59%) only missed one or two days, but 20% missed a week of school or more (see 
Figure 13). Loss of school time may contribute to poor academic performance and social 
development.   
 
Figure 13: Distribution of days Washington youth missed school during the 
previous year because of asthma, among youth with asthma who missed any 
school days 
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Source: 2004 Washington State Healthy Youth Survey (HYS), grades 8-10-12 combined 
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National Objectives 
Washington has not met Healthy People 2010 goals for reducing activity limitations 
among people with asthma to ten percent or less. In Washington, 29% of adults had one 
or more days of activity limitation during the previous year, and 24-38% of youth missed 
one or more days of school during the previous year. Healthy People 2010 objectives 
have not yet been established to specifically measure lost school or work days (see box).  
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Healthy People 2010 Objective 24-4 
Reduce activity limitations among people with asthma. 
 
Target:  

• 10% or fewer people with asthma will experience activity 
limitations because of their asthma 

 
* age-adjusted to year 2000 standard population 
 

Healthy People 2010 Objective 24-5  
Reduce the number of school or work days missed by people with 
asthma because of their asthma 
 
(Targets not established) 
 

. Quality of Life 

onstant struggle with asthma symptoms and resultant disturbance of activities can 
ontribute to decreases in overall quality of life.  

eneral Health Status 
n Washington, adults with asthma were twice as likely as adults without asthma to rate 
heir health status as “fair” to “poor” (see Figure 14). Additionally, more than one-third 
f people with asthma, significantly more than people without asthma, reported that their 
ctivities were limited because of their health.  
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Figure 14: Prevalence of poor health/limited activities by asthma status, 
among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Similar to adults, youth with asthma were more likely to report poor health than youth 
without asthma. For example, 10th grade youth with asthma were four times as likely as 
youth without asthma to report having a long-term disability or long-term health problem. 
One in five youth with asthma reported that they believe other people would consider 
them to have a disability, and one in four (four times as many as youth without asthma) 
said that they had to limit their activities because of a disability or long-term health 
condition (see Figure 15). 
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Figure 15: Prevalence of disability and limited activities by asthma status,  
among Washington youth (10th grade) 
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Source: 2002 and 2004 combined Washington State Healthy Youth Survey (HYS).   
 
 
Academic Achievement 
Loss of school days due to asthma symptoms may result in decreased academic 
performance. Examination of differences in academic achievement for youth with and 
without asthma did not reveal any differences; however, differences were observed after 
stratifying by asthma severity (see discussion in Chapter VI for description of asthma 
symptom severity). Young people with mild intermittent or mild persistent asthma were 
as likely as youth without asthma to report high academic performance (getting mostly 
“As” and “Bs” in school); however, youth with moderate persistent and severe persistent 
asthma had decreased academic performance (see Figure 16). The odds for high 
academic performance among youth with severe persistent asthma were only 60% in 
comparison to youth with no asthma or mild asthma. The odds for high academic 
achievement among youth with moderate persistent asthma were 80% in comparison to 
youth with no asthma or mild asthma.††  
 

                                                           
†† The odds for high academic achievement (mostly As and Bs) vs. other grades (mostly Cs, Ds, Fs) by asthma status 
after adjustment for grade and gender were 0.65 (95% CI: 0.60-0.71). The proportion of youth with high academic 
achievement decreases with increasing asthma severity (p<.001 for trend). Only 10th grade shown in Figure 15. 
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Figure 16: Prevalence of high academic performance by asthma status and 
symptom severity, among Washington youth (10th grade) 
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Source: 2002 and 2004 combined Washington State Healthy Youth Survey (HYS).   
 
Mental Health  
The effect of asthma on quality of life is not just limited to physical health and activity 
levels, it can also include mental health. Among adults, about one in four people with 
asthma reported depression – significantly more than adults without asthma (see Figure 
17).  
  
Figure 17: Prevalence of depression by asthma status,  
among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 

The Burden of Asthma in Washington State                                                                                                               23 
 



Even more disturbing, youth with asthma were significantly more likely than youth 
without asthma to report depression and suicide ideation.‡‡ Among youth with asthma, 
38% reported being depressed and 21% reported “seriously thinking” about suicide 
during the previous year (see Figure 18).  
 
Figure 18: Prevalence of depression and suicidal thoughts by asthma status, 
among Washington youth 
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Source: 2002 and 2004 HYS combined, grade standardized for equal distributions of 8th-10th-12th respondents.  
 

                                                           
‡‡ Odds for depression 1.5 (p<.001) associated with having current asthma in comparison to not having asthma, after 
adjustment for grade and gender; Odds for “seriously thinking” about suicide 1.5 (p<.001) associated with having 
current asthma in comparison to not having asthma, after adjustment for grade and gender 
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III. Lifetime and Current Asthma Prevalence 
 
Asthma is one of the most common chronic diseases in adults, and the most common 
chronic disease in children. About ten million Americans have asthma,16 including at 
least 5 million children under age 18.17,18 
 
Although about 87% of Washington adults have never personally had asthma, a recent 
national survey suggests that 35% of the population without asthma has at least one 
household or immediate family member with asthma.19 Because good asthma control 
includes changes in home environments and poor asthma control can substantially affect 
families in terms of lost time at work or school and healthcare costs, people with 
household or immediate family members that have asthma are affected by the disease. 
Therefore, we can say that about half the people in Washington are affected by asthma. 
 
A. Definitions 
 
Information about asthma among adults is collected using Washington’s Behavioral Risk 
Factor Surveillance System (BRFSS), a telephone survey of randomly selected non-
institutionalized adults.  
 
The prevalence of asthma among youth is assessed using two methods: youth self-report, 
as part of the school-based Washington State Healthy Youth Survey (HYS) 
questionnaire; and proxy reports by parents, collected as part of the BRFSS telephone 
survey when there are children living in the household. 
 
Both adults and youth are classified in Washington’s public health surveys as having 
“lifetime asthma” (that is, having had asthma during their lifetime) if they report that a 
doctor has at some time told them they have asthma. This is consistent with national 
definitions for lifetime asthma. 
 
An adult is classified as having “current” asthma if they report having ever been told by a 
healthcare professional that they have asthma and also respond “yes” when subsequently 
asked if they still have asthma.  
 
Unlike adult surveys, which are conducted by telephone, and where adults who report 
never being told they had asthma by a doctor are “skipped out” from further questions 
about asthma (including for proxy reports about youth asthma), youth who take 
Washington’s self-administered HYS questionnaire have the opportunity to answer 
questions about taking asthma medications or having asthma attacks even if they have 
never been diagnosed by a doctor. Data presented later in this chapter indicate that more 
youth report having asthma attacks or taking medication than have ever been told they 
have asthma by a doctor. This inconsistency could be the result of youth not 
understanding the question or misunderstanding about what is meant by an “asthma 
attack” or “asthma medications”. It could also be the result of real asthma among youth 
that is undiagnosed by a doctor. 
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With the assumption that most of the reporting inconsistency was related to inaccurate 
over-reporting of past-year medication or asthma attack, a two-stage definition for current 
asthma among youth was applied that required having been told by a doctor and having at 
least one attack or taking asthma medications during the previous year. This approach is 
consistent with the definition used for adults (who are asked “do you still have asthma?” 
which would logically be conditional upon either still having symptoms or taking 
treatment for asthma). In fact this method brought estimates for oldest youth to similar 
levels as adults. 
 
Presentation of “current asthma” among youth for the remainder of this report uses the 
two-stage definition just described. 
 
B. Asthma Onset 
 
Asthma onset can occur anytime in life. Asthma among youth often begins in early 
childhood; more than 50% of children with persistent asthma develop symptoms prior to 
3 years of age, and 80% develop symptoms prior to age 6.20 
 
An estimated 30 to 50 percent of children with asthma (particularly males) appear to 
“outgrow” asthma at puberty, but often asthma may reappear in later life. Although these 
children may be asymptomatic (potentially classified as “lifetime” but not “current” 
asthma), their lung function may be permanently affected. Between 5 and 10 percent of 
children with asthma that is not considered serious progress to having severe asthma in 
later life.11  
 
Among adults who have ever been diagnosed with asthma, only one in four reported 
being first diagnosed with asthma during childhood (see Figure 19), indicating that onset 
of new asthma during adulthood is substantial. It is possible that some Washington adults 
were in fact diagnosed with asthma during early childhood (or had undiagnosed asthma 
in childhood) but “outgrew” the condition and that these same people over time may not 
recall having had the condition or even conclude that they never really had it.  
 
New-onset asthma in adults with airway obstruction and a history of smoking must be 
differentiated from chronic obstructive pulmonary disease (COPD). COPD includes 
emphysema and chronic bronchitis, which are airway obstructions due to lung damage 
typically associated with smoking.  
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Figure 19: Age at diagnosis of asthma, among Washington adults 
Younger than 18, 

23.4%

18 or older, 76.6%

 
Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
 
Both lifetime and current asthma prevalence may be useful measures for understanding 
the burden of asthma among adults and youth, although current prevalence demands the 
most attention in either group.  
 
C. Adult Prevalence 
 
More than one in ten Washington adults (13.5%) has been told by a health professional at 
some point during their lifetime that they have asthma. Nationally, 11% of adults had 
ever been told they had asthma. 21  
 
About two-thirds of Washington adults who have had asthma during their lifetime report 
still having asthma (see Figure 20). The prevalence of current asthma among adults in 
Washington was 9.1% in 2003. This translates into nearly 400,000 Washington adults 
with asthma (see table in appendix D for state and county-level estimates).  
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Figure 20: Prevalence of lifetime and current asthma among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
D. Youth Prevalence 
 
Youth self-report 
Older youth were more likely than younger youth to report having been told by a doctor 
they have asthma (lifetime asthma). Just over one in ten sixth graders and about one in 
five high school students reported lifetime asthma.  
 
About half of those youth who said they had ever been told by a doctor they have asthma 
also reported that they still take medication or had an asthma attack during the previous 
year, which is consistent with adult patterns and adult proxy reports. However, about one 
in ten youth who had never been told by a doctor they have asthma also reported that they 
did take asthma medication or had an asthma attack during the previous year. This 
explains the greater prevalence of reported previous year asthma medications/attacks for 
8th, 10th and 12th graders in comparison to lifetime asthma (see Figure 21).  
 
About 9-10% of 8th, 10th, and 12th graders reported currently having asthma, and 7% of 
6th graders were classified as currently having asthma, based on both having been at some 
time diagnosed by a doctor and having asthma symptoms or treatment during the past 
year (see Figure 21).  
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Figure 21: Prevalence of lifetime and current Asthma by grade,  
among Washington youth (youth self-reported) 
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Source: 2004 Washington State Healthy Youth Survey (HYS) 
 
Parent/adult proxy reports of childhood asthma 
About 17% of Washington adults who live in households with children indicated that at 
least one child had been diagnosed with asthma during his/her lifetime. This suggests that 
one in five families has one or more children affected by asthma.  
 
Parent/adult proxy reports about current asthma among children are similar to those from 
the HYS using that two-stage definition described previously. Parents reported about 9% 
prevalence of current asthma for both 5-12 year olds and 13-17 year olds, respectively, 
and about 5% prevalence for children younger than five. 
 
Using an average value of 8% current asthma for all youth ages 0-17 (calculated from the 
age-group specific prevalence estimates from parents), we can estimate that more than 
120,000 children in Washington currently have asthma (see Appendix D for population 
estimates and county-level estimates). This combined estimate for youth in Washington is 
similar to national prevalence estimates of 8-9%.19,22  
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Figure 22: Prevalence of current asthma among Washington children and youth 
(parent/adult proxy-reported) 
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Source: 1999 and 2000 combined Behavioral Risk Factor Surveillance System, parent (proxy) reports for child asthma 
prevalence 
  
E. Trends in Current Asthma Prevalence 
 
Adults 
Washington’s prevalence of current asthma among adults is greater than the national 
prevalence (see Figure 23) and has been reported as one of the highest in the nation.23 
The prevalence of asthma has increased (p<.05) by about 30% among Washington adults 
in recent years, from 7.0% in 1999 to 9.1% in 2003.  
 
Figure 23: Trends for current asthma among Washington State and US adults 
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Source: 1999-2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS), National BRFSS median 
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Youth self-report 
As seen among adults, Washington’s youth have a higher prevalence of asthma in 
comparison to the nation. For our most recent year of data (2004), 8.7% of Washington 
middle and high-school youth (grade-standardized estimate for 6th, 8th, 10th, and 12th 
combined) had current asthma in comparison to the most recent national estimate (2003) 
of 5.9% for 12-17 year olds (see Figure 24). Washington’s asthma prevalence change 
from 8.5% to 8.7% prevalence was not significant.  
 
Figure 24: Trends for current asthma among Washington State and US youth  
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Source: 2002 and 2004 Washington State Healthy Youth Survey, grade-standardized estimate for 6th-12th grades 
combined; 2000-2003 National Health Interview Survey, youth aged 12-17 combined.  
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Parent/adult proxy reports 
In 2003, about 11.5% of adults in households with children reported that at least one 
child currently has asthma, which was a fifteen percent proportional increase from 10.0% 
in 1999 (see Figure 25, p<.05).  
 
Figure 25: Trend for Washington households with children who have current 
asthma, among households with children  
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Source: 1999, 2000, 2001, 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
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IV. People Affected by Asthma in Washington 
 
The prevalence of asthma is different among population subgroups in Washington. These 
differences are important to understand when planning programs, to assure that messages, 
campaigns, or policies reach the right people. When available, information about 
hospitalization and death rates is included for subgroups. When patterns of 
hospitalization or death are evident that cannot be explained by prevalence patterns, this 
may suggest need for targeted asthma control interventions.  
 
The previous chapter described Washington asthma prevalence for broad age groups 
(adults and youth in general), and this chapter provides more refined descriptions of 
asthma by specific age groups in addition to gender and other key demographic groups. 
 
A. Age and Gender 
 
Youth Lifetime and Current Prevalence 
Gender-specific prevalence estimates in Washington for young children (younger than 
grade six) are not currently available; however national data indicate that boys are more 
likely to have asthma than girls at these ages.24 The overall prevalence among children 
younger than five was 5% compared to 9% among school-aged children (see Figure 21), 
suggesting that asthma is least prevalent among the youngest children. Alternatively, due 
to the difficulties in accurately diagnosing asthma in young children, many practitioners 
may hesitate to “label” a patient with asthma without long-term history of symptoms, 
hence leading to an underestimate of true asthma prevalence in this age group. 
 
Lifetime asthma among Washington elementary school-aged children was greater for 
boys than girls (14.1% vs. 12.7% in 6th grade). During middle school years – which 
correspond with the onset of puberty – the relative prevalences reverse, and by late high 
school girls had a greater lifetime prevalence of asthma than boys (17.6% vs. 20.7% for 
12th grade, see Figure 26). This change may reflect continued increases in lifetime asthma 
(incidence) among girls by grade, and a relatively stable lifetime prevalence of asthma 
among boys in 8th grade and older.  
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Figure 26: Prevalence of lifetime asthma by grade and gender,  
among Washington youth 
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Source: combined 2002 and 2004 Washington State Healthy Youth Survey (HYS). 
 
For current asthma, there was no difference between boys and girls for 6th grade, but in 
older grades girls were significantly more likely than boys to have current asthma (10.9% 
for girls vs. 7.0% for boys in 12th grade, see Figure 27).§§ As demonstrated for lifetime 
asthma, the prevalence of having current asthma progressively increases by age/grade for 
girls, but not for boys.  
 

                                                           
§§ Chi-square tests for association between asthma and gender within grades: 8th grade p=.02;  
10th grade p<.001; 12th grade p<.001.  
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Figure 27: Prevalence of current asthma by grade and gender, among 
Washington youth  
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Source: combined 2002 and 2004 Washington State Healthy Youth Survey (HYS). 
 
This gender reversal is not well-understood, despite having been widely noted.25 26 27 The 
greater prevalence of current asthma among females in comparison to males persists 
during adulthood. Due to the timing of the reversal during puberty, a number of 
hypotheses have been explored regarding hormonal influences on asthma. It has been 
noted that progesterone can affect the regulation of beta-2-receptors, which enable 
relaxation of the bronchial tubes.28 It has also been shown that estrogen, when 
administered to post-menopausal women as hormone replacement therapy, is associated 
with adult-onset asthma.29 A case-control study of progesterone, estradiol and cortisol 
levels in women reported that at least one of the levels was out of normal range in 80% of 
the women with asthma.30 Thus, hormones that become activated among females during 
puberty may contribute to asthma. 
 
Other authors have proposed that sex-related differences in airway size may account for 
some of the differences in asthma prevalence,31 32 since airway size tends to be smaller in 
boys than girls during infancy, then reverses later. Small airways tend to be more 
compromised when exposed to a given allergenic stimulus, since flow through the airway 
depends on its radius. 
 
Adult Lifetime and Current Prevalence 
Although asthma often begins in childhood, most adults with asthma were first diagnosed 
with asthma by a healthcare provider after age 18 (see Figure 19). Adult-onset asthma is 
more common in women, as evidenced by the reversal in the male-female prevalence 
ratios after puberty.  
 
The prevalence of current asthma among Washington women (10.8%) was significantly 
higher than for men (6.2%) among all adult age groups combined and among all age 
groups younger than 75 (see Figure 28). Asthma prevalence increased with age among 
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women (p=.01), but was not significantly associated with age among men. Nationally, the 
2000 median prevalence for women was 9.4% and 5.5% for men.33 These adult gender 
differences in asthma prevalence have also been described in multiple national studies 
over the past 20 years. 25 27 30 34 35  
 
Figure 28: Prevalence of current asthma by age and gender,  
among Washington adults 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
A number of possible mechanisms have been suggested, including sex hormones, 28 29 36 
37 differences in airway size and responsiveness, 32 or obesity.28 38 39 40 41 42 43 Some 
investigators have proposed that women may have an increased likelihood of indoor 
environmental exposures,44 or a greater likelihood of allergic disease,45 which could 
contribute to higher rates of adult-onset asthma. Occupational exposures play a 
significant role (as much as 25%) in adult-onset asthma.147, 148 
 
The female-male difference was not significant among Washington’s oldest age groups 
(75 and older), where women had the lowest measured prevalence and males the highest 
measured prevalence of any adult age groups. It has been suggested that diagnosing 
asthma is difficult among older adults, where symptoms can be confused with other 
chronic respiratory illnesses and therefore some late-age diagnoses could be inaccurate 
(although others may remain undiagnosed for the same reason).46 

 
Hospitalization/Urgent Care 
In contrast to prevalence rates, which are lowest for young children, children under five 
have the highest hospitalization rates – nearly ten times the 15-34 year old age group 
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(341.7 vs. 39.9 per 100,000). People age 65 and older also have comparatively higher 
hospitalization rates (136.4 per 100,000) in comparison to middle-aged groups although 
the prevalence is not greater. National hospitalization data indicate a similar pattern for 
hospitalization by age groups, with the highest rates occurring in infants and the elderly.16 
 
Washington’s overall hospitalization rate for asthma during the past 8 years has been 
very stable (see Figure 2). The stable trend in hospitalizations is, however, not uniform 
by age (see Figure 29). Slightly declining trends are observed among people aged five to 
64 (p=.001 for ages 5-14; p<.001 for ages 15-34; p<.001 for ages 35-64; and p<.001 for 
ages 65+). In contrast, hospitalization rates have increased overall for young children 
(ages 0 to 4, p=.003) although with considerable year-to-year variation. Despite the 
substantial decline from 1990 to 1998 in rates for the elderly (65+), there were increases 
from 1998 to 2002.  
 
Figure 29: Trends for Washington State asthma hospitalizations by age group 
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Source: Washington State Comprehensive Hospital Abstract Reporting System (CHARS). Asthma as principal 
diagnoses. 
 
Several factors may explain why hospitalization rates are significantly different for 
younger and older people. First, “wheezing” is very common in young children, with 
prevalence rates of between 20-30% reported for children between 12 months and 5 years 
of age.47  Given the variety of potential causes for acute wheezing illnesses among small 
children, including viral induced wheezing, many children are likely hospitalized for 
treatment without a clearly evident understanding of what is causing their symptoms. 
Some of these hospitalizations may be coded as asthma for billing purposes, 
overestimating the true incidence of asthma hospitalization.  
 
Second, the “threshold for admission,” or the seriousness of symptoms being experienced 
by an individual before they are admitted to the hospital for treatment, may be 
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increasingly different for different age groups. The admission threshold for asthma has 
reportedly increased for older children and adults as medical systems increasingly avoid 
hospitalizations, but the threshold to hospitalize an acutely ill infant or toddler likely 
remains much lower. Social factors, such as family stress, could influence the decision to 
admit a young child, as well as the need for close, around-the-clock monitoring for 
respiratory difficulties. In addition to subjective forces influencing the decision to admit a 
young child, widespread use of new technology (pulse oximetry) in the evaluation of 
children having acute breathing difficulty has dramatically increased the sensitivity of 
detecting low blood oxygen concentrations (mild hypoxemia) and may contribute to 
increased likelihood of hospitalization.  
 
Young children also have narrow airways which are more prone to obstruction in the 
course of a viral illness. At about age two, airway size increases and the incidence of viral 
bronchiolitis begins to wane, and the admission rate for both sexes decreases.30   
 
The three most recent years of Washington hospitalization data (2000 to 2002) were 
combined to examine differences by age and gender more carefully.  
 
Asthma hospitalization rates were higher among boys than girls under age 15 (see Figure 
30). The reverse is seen starting at age 15, where it is more common for women to be 
hospitalized than men. This striking pattern is parallel to patterns observed in prevalence 
data (discussed previously) and has also observed nationally.18  
 
Figure 30: Age and gender-specific Washington State hospitalization rates 
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Source: Washington State Comprehensive Hospital Abstract Reporting System (CHARS), 2000-2002 combined.  
Asthma as principal diagnosis. 
 
Aside from background prevalence differences, reasons for higher rates of hospitalization 
among women in comparison to men have been widely investigated, but are as yet 
unexplained. There is some evidence that adult women with asthma are more likely to be 
seen as outpatients, to require an ED visit, or to be hospitalized than men, even after 
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accounting for their greater prevalence.48 49 Although one explanation is that women may 
have inherently more severe disease, it may also be the case that women have increased 
perception of symptoms and seek medical attention more often. Alternatively, women 
may receive less aggressive treatment than men, either because of their own behaviors, or 
provider practices.  
 
National Objectives  
Washington has not yet met Healthy People 2010 objectives for hospitalization among 
the young and the elderly. Washington hospitalization rates for 2002 were 336 per 
100,000 for children under five, 68 per 100,000 for people age 5-64 (age-adjusted) and 
138 per 100,000 for people 65 and older (age-adjusted).  
 

 
 

Healthy People 2010 Objective 24-2* 
Reduce asthma hospitalizations. 
 
Targets:  

• 250 per 100,000 for children younger than 5 
• 77 per 100,000 for adolescents and adults ages 5-64 
• 110 per 100,000 for adults age 65 and older 

 
age-adjusted to year 2000 standard population for 5-64 and 65+ age groups 

Data to describe rates of emergency department use in Washington are not available to 
measure relevant Healthy People 2010 goals; however, about one in ten adults and one in 
four middle-high school aged youth with asthma in Washington reported having visited 
an emergency department or urgent care facility in the previous year for asthma 
symptoms (see discussion Chapter II).  
 

 
* 

Healthy People 2010 Objective 24-3*  
Reduce hospital emergency department visits for asthma. 
 
Targets:  

• 800 per 100,000 for children younger than 5 
• 500 per 100,000 for adolescents and adults ages 5-64 
• 150  per 100,000 for adults age 65 and older 

 
age-adjusted to year 2000 standard population for 5-64 and 65+ age groups 
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Deaths 
In Washington State between 1980 and 2002, the mortality rate for asthma has tended to 
be mostly higher for women than men (see Figure 31). This is consistent with gender-
specific asthma mortality data from the United States as a whole.16 Although death rates 
for men and women have declined since the early 1990s, the decline among women 
seems to have leveled off in the past several years. 
 
Figure 31: Trends for Washington asthma deaths by gender 
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Source: 1980-2002 National Death Certificates, Washington State Death Certificates 
Asthma as primary cause of death, age-adjusted to 2000 US Population. 
 
Data from 1998-2002 death certificates were combined to create age-specific death rates 
(see Figure 32). Among children younger than five, there were fewer than five deaths 
during this period; among children ages five to fourteen there were 11 deaths; among 
people ages 15-34 there were 28 deaths; among people ages 35-64 there were 127 deaths; 
and among those 65 and older there were 260 deaths.  
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Figure 32: Washington State asthma death rates by age group 
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Source: 1998-2002 combined National Death Certificates, Washington State Death Certificates 
Asthma as primary cause of death. 
 
Despite a significantly higher asthma hospitalization rate in Washington State among 
children under age 5, the asthma mortality rate in this age group is lower than for any 
other age group. In contrast, asthma can be more dangerous among older adults because 
they can develop respiratory failure more quickly.50 About 60% of the total deaths from 
asthma occur among people age 65 and older. 
 
National Objectives  
Washington has not yet met Healthy People objectives for asthma deaths except among 
children younger than five. The small number of deaths each year among people younger 
than 65 results in unstable annual estimates (or even five-year estimates) that are unlikely 
to exhibit measurable change within the next ten years. 
 

 
 

Healthy People 2010 Objective 24-1* 
Reduce asthma deaths. 
Targets:  

• 0.1 per 100,000 for children younger than 5 and ages 5-14 
• 0.2 per 100,000 for adolescents and adults ages 15-34 
• 0.9 per 100,000 for adults ages 35-64 
• 6 per 100,000 for adults age 65 and older 
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B. Income and Education 
 
Prevalence 
Asthma prevalence was higher in adults with an annual income of less than $20,000 
compared to those with incomes of $20-49,000 and over $50,000 per year (see Figure 33, 
p<.001). Adults in the lowest income group had nearly double the prevalence of asthma 
in comparison to adults in the highest income group. The same pattern has been shown 
nationally: a large study based on the National Health and Nutrition Examination Survey 
showed that lower income was the strongest independent predictor of prevalent asthma in 
both blacks and whites.51 
 
Figure 33: Asthma prevalence by income category,  
among Washington adults 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Washington adults with asthma were nearly three times as likely as adults without asthma 
to report being unable to work (see Figure 34). It is not known what proportions of these 
people are not working because of work-related asthma, non-work-related asthma, or a 
work-prohibitive disability unrelated to asthma. 
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Figure 34: Prevalence of inability to work by asthma status,  
among Washington adults 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS). Ages 65+ are 
excluded. 
 
Washington data for youth asthma prevalence by family income level were not available. 
National studies indicate that children in poor families (15%) are more likely to have 
been diagnosed with asthma than children in families that are not poor (12%). Children in 
single-mother families (16%) were more likely to have ever been diagnosed with asthma 
than children from two-parent families (11%).52 
 
Education is strongly associated with income status. Therefore it is not surprising that 
progressively lower prevalence of asthma was observed with increasing educational 
attainment among adults (see Figure 35, p<.005).  
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Figure 35: Prevalence of asthma by educational attainment,  
among Washington adults 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
There are several possible reasons for a higher prevalence of asthma for adults in lower 
socioeconomic groups. These include greater exposure to indoor and outdoor 
environmental pollutants such as tobacco smoke, particulate exhaust, and/or 
environmental allergens (dust mites, cockroach particles, and animal dander), and/or 
greater prevalence of risk factors (smoking, obesity). Some studies have also pointed to 
lower quality primary care.53 54 
 
Recalling the associations between self-reported academic achievement and asthma 
severity among youth (see Figure 16), and considering national studies that have 
indicated asthma is associated with frequent school absences,55 56 it is possible that 
asthma contributes to decreased educational status. Also, people with asthma were more 
likely to report being unable to work. Considering these findings, the person with asthma 
may potentially be at risk for lower income status – in other words, the relationship may 
go both ways. 
 
Hospitalization/Death 
Personal income and education are not identified as part of Washington’s Death or 
Hospitalization data systems.  
 
Discussion 
Studies examining the link between socioeconomic status and asthma confirm that the 
impacts of asthma are greatest on low income populations. 21 22 57 For example, in the 
U.S. in 1996, pediatric hospitalizations for asthma were estimated to be five times higher 
for children in lower income families.23 The National Cooperative Inner-City Asthma 
study demonstrated that over 50% of study participants, poor children living in inner 
cities, found it difficult to get follow-up asthma care. Among those with severe asthma, 
less than half were using anti-inflammatory medication. 58 
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C.  Race/Ethnicity  
 
Washington’s population is more than 80% white non-Hispanic. Historically, it has been 
difficult to describe any minority populations individually because of small numbers of 
any one race/ethnic minority group were included in public health surveillance systems. 
Fortunately, recent administrations of adult and youth surveys have increased sample size 
sufficiently to create such estimates.   
 
Prevalence 
The prevalence of asthma among Washington adults was significantly lower for Asians 
and Hispanics (any race) than for non-Hispanic whites (see Figure 36). Asthma 
prevalence was higher among Native Americans than among non-Hispanic whites.*** All 
other race/ethnic groups were similar to whites, although the small numbers prevent 
meaningful conclusions.  
 
Spanish language was added to the Washington BRFSS in 2003, for the first time 
allowing inclusion of Spanish-speaking Hispanics in the survey as well as stratification of 
Hispanics by language spoken as a measure of acculturation or adoption of “mainstream” 
Washington culture. In 2003, Spanish-speaking Hispanics were significantly less likely 
than English-speaking Hispanics to report having asthma. English-speaking Hispanics 
were similar to non-Hispanics in reported prevalence of asthma.  
 
Spanish-speaking Hispanics are likely to be recent (or first generation) immigrants, while 
English-speaking Hispanics may be second generation or more. Previous studies have 
documented important health differences among Hispanics by acculturation; for example, 
less acculturated Hispanic women are much less likely to smoke than more acculturated 
Hispanic women.59  
  

                                                           
*** Each group was compared to white/non-Hispanics in a logistic regression model for association of race/ethnicity 
with asthma: p=.007 for Native American, p=.03 for Asian; p=.009 for Hispanic vs. non-Hispanic (any race) and p<.001 
for Spanish-speaking vs. English-speaking Hispanics.  
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Figure 36: Prevalence of asthma by race/ethnicity, among Washington adults 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS). Hispanic 
ethnicity collected separately from race.  
 
Among youth, Asians and Hispanics were again less likely than White non-Hispanics to 
have asthma, but significant differences between non-Hispanic whites and other groups 
were not found (see Figure 37).††† This survey does not allow for distinction of English 
from Spanish-speaking Hispanics. 
 

                                                           
††† Odds for current asthma were .6 (p<.001) for both Asian and Hispanic youth in comparison to white non-Hispanic 
youth, after adjustment for grade.  
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Figure 37: Prevalence of asthma by race/ethnicity, among Washington youth 

8.6%5.8%9.8%9.2% 10.6% 5.9% 8.0%
0%

5%

10%

15%

20%

White Black Asian Pacific
Islander

Native
American

Hispanic Total

pe
rc

en
t y

ou
th

 w
ith

 a
st

hm
a

 
Source: combined 2002 and 2004 Washington State Healthy Youth Survey (HYS), 6-8-10-12th grade-standardized. 
Race and Hispanic ethnicity collected as part of a single question.  
 
 
Hospitalization/Death 
Washington’s hospitalization data collection system does not include information about 
race or ethnicity of the patient; therefore we do not know whether that burden is different 
for different groups. National data for adults indicate that women of within all races have 
higher rates of illness and death from asthma than men,16 so we would expect that within 
any minority group women in Washington would also have higher hospitalization rates 
than minority men. 
 
To create meaningful estimates of asthma death rates in Washington among race and 
ethnic groups, ten years of Death Certificate data were combined. Age-adjusted death 
rates for Blacks, Native Americans, ‡‡‡ and Asian/Pacific Islanders were all higher than 
for whites (see Figure 38). Hispanics were similar to whites. These differences in death 
rates are disturbing because only for adult Native Americans were asthma prevalence 
estimates greater than for non-Hispanic whites. This may indicate that minority group 
members with asthma have less access to care or quality care for their asthma.  
 
It is important to recognize that the actual numbers of deaths are small, therefore even a 
few deaths prevented among small subgroups could substantially change the death rate. 
During 1992-2001 there were 49 asthma deaths among Blacks, 13 among Native 
Americans, 50 among Asian and Pacific Islanders, 14 among Hispanics, and 851 among 
whites – a total of 963 deaths.  
 
                                                           
‡‡‡ Although Native American difference was non-significant at p=.06, rates are expected to be 
underestimated based on under-reporting of Native American race in Death Certificate data (see discussion 
on Death Certificate data in Appendix A) 
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Figure 38: Washington death rates from asthma by race/ethnicity 
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Source: 1992-2001 combined Washington State Death Certificates Asthma as primary cause of death, age-adjusted to 
2000 US Population. No comparability ratios were used to account for 1998 change from ICD-9 to ICD-10 codes. 
 
Discussion for Individual Race/Ethnic Groups 
Although asthma affects Americans of all ages, races, and ethnic groups, low-income and 
minority populations experience substantially higher rates of fatalities, hospital 
admissions, and emergency department visits due to asthma.57 Several reports54 60 have 
indicated that observed racial/ethnic disparities are attenuated but do not disappear upon 
adjustment for socioeconomic factors.  
 
In the United States, the prevalence of asthma for nonwhites is only slightly higher than 
for whites, yet the death, hospitalization, and Emergency Department visit rates for non-
whites are more than twice those for whites. Although reasons for these differences are 
unclear, they likely result from multiple factors: high levels of exposure to environmental 
tobacco smoke, pollutants, and environmental allergens/triggers (for example, house dust 
mites, cockroach particles, cat and dog dander, and possibly rodent dander and mold); a 
lack of access to quality medical care; and a lack of financial resources and social support 
to manage the disease effectively on a long-term basis.61 Research into the role of 
socioeconomic factors is needed to identify additional prevention opportunities. 
 
Black/African American 
In 2002, National Health Interview Survey data documented that the current asthma 
prevalence among African Americans was 38% higher than in whites (9.6% vs. 6.9%).21 
National hospitalization rates for asthma, reported on the National Hospital Discharge 
Survey, are over three times higher for blacks than for whites, (36 per 10,000 vs. 11 per 
10,000).22 African Americans are approximately five times more likely than whites to 
seek care for asthma at an emergency department.62 
 
The prevalence of current asthma among African Americans in Washington was not 
significantly different than among non-Hispanic whites, but death rates were significantly 

 48                                                                                                                 The Burden of Asthma in Washington State    



greater. This is similar to national findings and suggests an important health disparity 
within the population for control of asthma.  
 
Asian/Pacific Islander 
There are few studies on asthma among Asian/Pacific Islanders. The “Asian” or “Pacific 
Islander” categories actually represent a grouping of many culturally diverse sup-groups 
(e.g., Korean, Japanese, Native Hawaiian, Laotian peoples). More information to describe 
patterns of exposure, treatment and knowledge within these subgroups is necessary to 
understand the burden of asthma within communities. 
 
For both adults and youth in Washington the prevalence of asthma among Asians was 
lower than for non-Hispanic whites, and Pacific Islanders were similar. The death rate for 
Asian and Pacific Islanders combined was greater than for whites. This suggests an 
important health disparity within the population for control of asthma. 
 
Native American/American Indian/Alaskan Native 
National surveillance data to describe asthma among Native Americans are limited.  One 
paper examined asthma prevalence among American Indian and Alaska Native (AI/AN) 
children using 1987 National Medical Expenditure Survey data, and reported a 
prevalence of 7.1% among AI/AN children 0-17, compared with a national estimate of  
8.4% for all children 0-17 (these estimates were not significantly different).63 However, 
no stratification could be done for income or rural/urban residence, two factors where 
AI/AN children differ substantially from whites, and which are highly related to asthma 
prevalence and severity. In a second report on AI students (6th grade through 9th grades) 
7.4% of students said they had ever received a diagnosis of asthma from a doctor.64 A 
report on hospitalization trends, relying only on data from the Indian Health Service 
(IHS), showed increases similar to those for white children (about 2.6% per year from 
1979 to 1989.) 65Another report, based on Washington State data, showed similar 
hospitalization rates for AI/AN children compared to children of all races, except for 
infants, whose rates were over twice as high, with sharply increasing trends from 1987 to 
1991.66 
 
Adult Native Americans had a higher prevalence of asthma than non-Hispanic whites, 
and also higher rates of death. This suggests that there are important disparities in factors 
related to the development of asthma and control of asthma.  
 
Hispanic/Latino 
Hispanics are the fastest-growing minority group in Washington State. The 2000 Census 
indicated that 7.5% of Washington’s population is Hispanic/Latino, with that population 
size projected at greater than 500,000 by 2003, and 11 of Washington’s 39 counties have 
more than 20 percent Hispanic population.67  
 
Hispanics who take health surveys in Spanish may be considered “less acculturated” to 
the mainstream population and exhibit different risk or health behaviors, including some 
healthier behaviors such as lower rates of cigarette smoking.68, 59 However, people who 
do not speak English and who are employed in agriculture may also have increased 
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exposure to irritating chemicals, and if part of the migrant farmworker population they 
would not be captured in random-digit-dial telephone surveys. Therefore, the low rate of 
asthma reported for this group is potentially an underestimate. Also, less acculturated 
Hispanics are more likely to live in poverty and have less access to healthcare support for 
preventive care or clinical control of asthma or other conditions.69 
 
Current asthma prevalence among Washington Hispanic youth and adults overall was 
significantly lower than non-Hispanic whites, but for adults we were able to stratify by 
language (as a measure of acculturation) and there was no difference in asthma 
prevalence between English-speaking Hispanics and non-Hispanics. It has been reported 
that there is substantial variation in asthma prevalence between Hispanic sub-groups, 
with Puerto Ricans reporting the highest prevalence.70 Washington’s Hispanic population 
originates predominantly from Mexico.  
 
Considering the rapid growth of Hispanic/Latinos, similar health burden of asthma 
among more acculturated subgroups, and lack of access to care, these groups deserve 
attention. For less acculturated (Spanish-speaking) Hispanics, where data indicate a lower 
prevalence of asthma than among non-Hispanics opportunities may exist to assure 
prevention of work-related asthma and access to care. Without such focused attention, 
efforts to improve asthma risks and outcomes that are directed to the “mainstream” 
population may fail to reach Hispanic/Latino groups such that new disparities are created. 
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D. Sexual Orientation  
 
Prevalence 
Beginning in 2003, the BRFSS telephone survey included a question about sexual 
orientation. Gay and bisexual men, as well as lesbian and bisexual women were 
combined for comparison to their heterosexual (straight) counterparts. Lesbian/bisexual 
women were twice as likely to report having asthma than straight women, but there was 
no significant difference between gay/bisexual men and straight men (see Figure 39).  
 
Figure 39: Asthma prevalence by sexual orientation within gender,  
among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
 
Hospitalization/Death 
Sexual orientation is not identified in either hospitalization or death data. There are also 
no national data sources about morbidity and mortality from asthma in these groups. 
 
Discussion 
Sexual minority groups are gaining attention as an important group to consider for 
chronic disease prevention. For example, the prevalence of cigarette smoking among 
gay/bisexual men and lesbian/bisexual women is approximately double that of their 
heterosexual counterparts.71 Higher prevalence rates for current asthma among 
lesbian/bisexual women suggest a need for focused efforts to reach this population group. 
 
E. Geographic Area  
 
Prevalence 
Although there were not statistically significant differences among counties for asthma 
prevalence, prevalence estimates varied (see Figures 40, county-level prevalence 
estimates with population size estimates are included in Appendix D). County-level 
estimates for prevalence of current asthma among adults ranged from 2% to 26%.  
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Figure 40: Asthma prevalence by county, among Washington adults 

 
Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (counties); state rate for 
2003 only. 
 
Hospitalization/Death 
Hospitalization rates differed among Washington counties with no obvious geographic 
pattern (see Figure 41). Rates ranged from 15 to 161 per 100,000.  
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Figure 41: Hospitalization rates by county for Washington State  
 

 
Source: 2000-02 combined Washington State hospitalization records (CHARS)  
 
Discussion 
Stevens, Pend Oreille, and Columbia Counties all were among the highest group for both 
hospitalization and adult prevalence of asthma, but there were no other obvious 
geographic patterns or in county-level prevalence or hospitalization rates. Lack of 
patterns in burden may be partly due to variability in estimates and partly due to unique 
characteristics of Washington counties that influence asthma prevalence and 
hospitalization. For example, differences in county-level hospitalization rates may be 
related to different availability of routine healthcare services for preventive or mild acute 
care in different regions of the state, including geographic/transportation or economic 
barriers to care. A lack of pattern suggests that asthma program planning may benefit 
from a county-by-county analysis of risk factors, support systems and populations.  
 
F. Urban and Rural Communities  
 
Prevalence 
For both adults and youth, there were no consistent differences in asthma prevalence by 
urban or rural community types (see Figure 42), although the prevalence of asthma 
among youth in rural areas was less than for urban areas. 
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Figure 42: Prevalence of asthma by community type, among Washington adults 
and youth 
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Source: 2001-2003 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS); 2002 and 2004  
combined Washington State Healthy Youth Survey (HYS) 
 
Hospitalization/Death 
Urban communities have the highest rates of hospitalization, and are significantly greater 
in comparison to more rural community types.  
 
Figure 43: Washington asthma hospitalization rates by community type 
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Source: Washington State Comprehensive Hospital Abstract Reporting System (CHARS), 2002.  Asthma as principal 
diagnosis, rate per 100,000. RUCA assigned by patient zipcode. Age-adjusted to year 2000 standard US population. 
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Discussion 
More than half of Washington adults with asthma live in urban communities (55%), 
while 18% live in suburban, 11% live in large towns, and 19% live in rural areas. 
Prevalence is not substantially different by community type, but excess hospitalization 
rates in urban settings indicate that attention in these areas for asthma programs may be 
warranted.  
 
Researchers have examined urban residence as a risk factor for asthma, and found that 
after controlling for various factors such as race or income, all urban children were at 
increased risk for asthma.72 Other studies11 28 51 54 60 72 73 74 have pointed out that urban 
characteristics such as increased exposures to air pollution (from inner-city residence), 
overcrowding, and greater exposure to irritants such as cockroach allergens, are the 
among factors that partially account for observed racial disparities in asthma prevalence, 
morbidity and mortality. 
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V.  Individual Risk Factors 
 
In addition to association with demographic characteristics, such as age and gender, 
asthma is associated with other individual level risk factors. These include characteristics 
of people that are determined on a person-by-person basis, and which make an individual 
person more vulnerable to development of asthma or to environmental exposures that 
cause asthma. Some are within an individual’s control, such as smoking. Others are not, 
such as genetic risk.  
 
A. Cigarette Smoking 
 
Active Smoking 
Tobacco smoke is a well-documented potent trigger for asthma. There is conflicting 
evidence as to whether active smoking is a risk factor for asthma. Some studies have 
shown no association, or a weak association, 29 51 75 76 77 while others have demonstrated 
a clear association.78 79 The possible link between asthma and smoking is difficult to 
study for a number of reasons. Smokers who develop asthma may have higher quit rates 
than those without asthma.77 Persons with sensitive airways may be less likely to initiate 
smoking.29 Another issue is that smokers who develop emphysema or other smoking-
related respiratory illnesses may be misclassified as having asthma26 and if this were the 
case, smoking would appear to be associated with asthma. 
 
Researchers agree that smokers with asthma have more severe symptoms than people 
with asthma who don’t smoke. The Epidemiological Study on the Genetics and 
Environment of Asthma77 found that current smokers had more asthma symptoms, more 
frequent attacks, and higher severity scores. In another study, smokers’ asthma symptoms 
were more likely to affect their daily activities than nonsmokers.80 Several studies have 
also found that asthma severity is related to duration of smoking.77 79 
 
In Washington, smoking history was associated with current asthma (see Figure 44, 
p=.02). Current smokers (people who smoke every day or just on some days, combined) 
had the highest prevalence of asthma, former smokers somewhat less, and never-smokers 
had the lowest prevalence of current asthma.  
 
 
 

 56                                                                                                                 The Burden of Asthma in Washington State    



Figure 44: Asthma prevalence by cigarette smoking status,  
among Washington adults 
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Source: 2001-03 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Among Washington middle school-aged youth (p=.003 for 6th grade; p<.001 for 8th 
grades) current smoking is strongly associated with asthma, but the association is not 
significant for high school-aged youth (see Figure 45).   
 
Figure 45: Asthma Prevalence by cigarette smoking status  
among Washington youth 
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Source: 2002 and 2004 combined, Washington State Healthy Youth Survey (HYS) 
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The data suggest that early initiation of smoking may be a risk factor for asthma; 
however, other factors may explain the association seen here between youth smoking and 
asthma. Smoking is associated with socio-economic status (youth from lower income 
families smoke more81 and are also at increased risk for asthma). Also, youth who smoke 
may be more likely to have additional exposure to secondhand smoke at home, which is 
recognized as a potent trigger for asthma among children. 82  83 These associations may 
also be related to maternal smoking during pregnancy, which has been shown repeatedly 
to be associated with an increased risk of asthma among children, in some, though not all, 
studies.84 85  86  87   
 
Maternal Smoking during Pregnancy 
The association between childhood asthma and maternal smoking during pregnancy has 
been inconsistent. Researchers face some difficulty in separating prenatal from postnatal 
exposure, as most mothers who smoke during pregnancy continue to smoke after 
delivery. A summary review concluded that although there are a number of studies 
indicating that prenatal exposure may elevate risk, postnatal exposure is likely more 
important. 86 However, one recent study which included women who reported successful 
long-term smoking cessation and no household smoking, reported an 80% increased risk 
of asthma in their children.85 Other recent evidence has related in utero exposure to 
decreased lung growth in all children, with more severe changes in children with 
asthma.88  
 
Smoking during pregnancy has been gradually declining over time in Washington. In 
2003, 10.9% of mothers reported smoking during pregnancy. This translates into between 
7,000 – 8,000 infants born to mothers who smoke during pregnancy. 89  Smoking during 
pregnancy has been addressed by a number of public health programs because of a 
variety of adverse health effects for the mother and child,90 so asthma is only one among 
many reasons to continue these interventions. 
 
B. Obesity 
 
Among Washington adults, increasing levels of overweight§§§ were significantly 
associated with increasing prevalence of asthma for women and men (see Figure 46). 
Nearly one in five obese women reported having asthma in contrast to one in ten women 
who were not overweight. Among men, the prevalence of asthma was lower than for 
women within all bodyweight categories, and the prevalence for overweight and not 
overweight men was similar (6%) but higher for obese men (9%).  
 
Multiple studies, including a few longitudinal studies, suggest an association between 
higher body mass index and a higher prevalence of asthma or greater risk of developing 
asthma, especially in women.91 92 93 Evidence exists that weight loss in obese people with 
asthma decreases symptoms and morbidity, and improves lung function.94  Clear 
explanations for a link between obesity and asthma prevalence are lacking, but some 

                                                           
§§§ See technical notes for discussion of overweight and obesity measurement. Significant association between current 
asthma and obese (vs. overweight or not obese): p<.001 for women, p=.004 for men. 
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evidence exists that estrogens may be a risk factor for asthma,29 and in women obesity 
may be associated with higher levels of bio-available estrogens.91 Other suggested 
mechanisms include chest wall restriction with a resultant decrease in airway caliber, 
increased bronchial reactivity, and/or an increase in gastro-esophageal reflux disease.91 
The prevalence of obesity in Washington State has doubled over the past decade95 and if 
obesity is causal for asthma this could explain some of the statewide increase in asthma 
prevalence.  
 
Figure 46: Asthma prevalence by bodyweight and gender,  
among Washington adults 
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Source: 2001--03 combined Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Obesity or overweight were associated with increasing prevalence of asthma for 
Washington boys and girls (see Figure 47).**** This association could be explained by 
gender-specific factors such as small airways for boys (which might be more affected by 
greater body mass). 
 
Among adults obese women had nearly double the prevalence of asthma in comparison to 
women who were not overweight, while among girls the difference was not as great. This 
might be explained by lower levels of estrogen among girls in comparison to women, if 
estrogen effects are associated with obesity and asthma. (see previous discussion on age 
and gender in Chapter IV Section A.)  

                                                           
**** p<.001 for grade-adjusted association between current asthma and obese (vs. overweight/not overweight) among 
boys; p=.02 for grade-adjusted association between current asthma and obese/overweight (vs. not overweight) among 
girls.  
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Figure 47: Asthma prevalence by bodyweight and gender,  
among Washington youth 
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Source: 2002 and 2004 combined Washington State Healthy Youth Survey (HYS), grade-standardized for 8-10-12th 
grade respondents.  
 
Asthma can be triggered by exercise. The condition called exercise-induced 
brochospasm, or exercise-induced asthma (EIA), is caused by a narrowing of the airways 
leading to the lung caused by the loss of heat, water, or both from the airways during 
exercise. It is caused by increased ventilation and inhalation of cool, dry air compared to 
the air within the lungs. It is possible that some people with asthma may avoid exercise, 
which contributes to obesity; however, with good asthma control strategies in place 
(appropriate medication and avoidance of triggers, such as exercising outdoors on days 
with poor air quality or near high-traffic roads) people with asthma should be able to 
exercise.   
 
C. Substance Abuse  
 
Environmental exposures or occupational exposures that cause or exacerbate asthma are 
typically involuntary – people inhale the air around them, including harmful substances 
when those are present. Some people, however, may inhale chemicals purposely to 
produce intoxication. In addition to other dangerous effects on the body, introduction of 
these substances to the lungs may be associated with development or exacerbation of 
asthma.   
 
The use of inhaled intoxicants (things you purposely sniff or “huff” to get high) by 
middle school youth is a growing concern in substance abuse prevention.96,97 Inhaled 
intoxicants include adhesives (model airplane glue), solvents (nail polish remover, 
markers, paint thinner), aerosols (hairspray), cleaning agents (spot removers, keyboard 
cleaning fluids), food products (aerosol whipped cream, vegetable cooking spray), or 
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other gases (butane, propane and Freon).98 Some of these agents may also be inhaled 
during normal work or home life without adequate protective equipment or ventilation, 
but the following discussion considers only intentional inhalation for the purpose of 
getting high. 
 
Inhaled intoxicant use during the past 30 days was strongly associated with asthma 
prevalence among 8th graders in Washington (see Figure 48, p<.001). There was no 
association between inhaled intoxicant use and asthma for 10th and 12th graders, but use 
of inhaled intoxicants is highest among middle school youth and very low among high 
school-aged youth. Among 8th graders, the prevalence of asthma among those who had 
used inhaled intoxicants more than twice during the past month was three times greater 
than among youth who did not use inhalants. 
 
Inhalant users have the highest asthma prevalence of any sub-group analyzed for this 
report. Because it is unlikely that the onset of asthma caused the inhalant use, it is 
possible that the inhalant use caused the onset of asthma in at least some cases. Clearly, 
inhalant use does not explain most asthma occurrence: only about ten percent of the 8th 
graders with current asthma reported inhalant use.  
 
Marijuana is another intoxicant that is inhaled by young people to get high. Like cigarette 
smoking, marijuana use increases with age. There was no association between marijuana 
use and asthma for high school-aged youth, but for Washington 8th graders progressively 
greater use of marijuana was associated with increased prevalence of asthma (p=.001).   
 
Figure 48: Asthma prevalence by past-month inhaled substance use frequency,  
among Washington youth (8th grade) 
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Source: 2002 Washington State Healthy Youth Survey (HYS) for inhalants; 2002 and 2004 HYS combined for 
marijuana, 8th grade only.  
 
As with cigarette smoking, use of inhaled intoxicants and marijuana was associated with 
increased asthma prevalence for middle school grades only. These associations may be 
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related to common risk factors (unstructured family environments, parental smoking or 
drug use), but regardless of these factors, use of any concentrated intoxicant in fumes or 
smoke is likely to aggravate asthma conditions and should be considered when managing 
youth with asthma.  
 
D. Allergies 
 
Allergies and asthma are highly inter-related. An allergy is an exaggerated immune 
response or reaction to some substance that is not generally harmful, while asthma is a 
inflammatory reaction only within the airways that can be triggered by exposure to a 
specific substance, but also by conditions such as change in temperature, exercise, or 
stress. Common allergens include pollen, mold spores, animal dander from feathered or 
furry animals, dust mites (a major component of house dust in humid climates) and 
cockroaches. These substances can also be asthma triggers (see discussion in Chapter 
VII). On contact with the allergen, the allergic person's body produces chemicals that 
result in allergy symptoms such as itchy eyes, runny nose, skin problems (Eczema) 
and/or a rash. These symptoms irritate the inflamed airways and lead to asthma 
symptoms.  
 
Washington data are not available to describe the proportion of people with allergies, or 
allergies and asthma. National studies indicate that among adults, including older adults, 
between 60-75% of people with asthma were also atopic (demonstrated allergic reactions 
by skin test or in vitro test).99,100,101 
 
E. Genetics 
 
If a person has a parent with asthma, he or she is three to six times more likely to develop 
asthma than is a person who does not have a parent with asthma.1 Data from Washington 
are not currently available to describe the proportion of people who have genetic risk 
factors for asthma; however advances in human genetics related to asthma are expected 
to provide better information about the contribution of genetic variation to the 
development of disease when people are exposed to certain environmental factors and 
variation in individual response to therapy. The use of this genetic information will 
improve targeted disease prevention and health management strategies for respiratory 
diseases. One possible application could be testing of newborns to identify infants who 
might benefit from environmental modifications or immunotherapy for prevention.102  
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VI.  Clinical Asthma Control  
 
Most of the life disruption caused by asthma could be avoided if people with asthma and 
their healthcare providers managed the disease according to established guidelines. 
Effective asthma control reduces the need for hospitalizations and urgent care visits (in 
either an emergency department or physician’s office) and enables patients to enjoy 
normal activities.103,104 Asthma control could also reduce the significant cost of hospital 
care for asthma, compared to the more frequently used and less costly outpatient and 
pharmaceutical services. As discussed earlier (see Figure 5) single individuals can 
contribute substantially to the healthcare system burden through multiple urgent care 
visits, thus careful asthma control for even a small number of people with asthma might 
have substantial benefits. 
 
Effective control of asthma includes four components: avoiding or controlling the factors 
that may make asthma worse (for example, environmental and occupational allergens and 
irritants), taking appropriate medications tailored to the severity of the disease, objective 
monitoring of the disease by the patient and the healthcare professional, and actively 
involving people with asthma in managing their own disease. 105 This chapter discusses 
disease management components that involve a healthcare provider. The next chapter 
(Chapter VII) discusses environmental and self-management of exposures.  
 
A. Classifying Asthma 
 
The severity of asthma can be classified based on symptoms and lung function. Public 
health surveillance data do not include estimates of an individual’s lung function, 
however severity can be estimated using information about symptoms.106 These 
classifications are based on criteria described by the National Heart, Lung and Blood 
Institute (see Table 1).107  
 
Although this classification system is convenient, it is likely to substantially 
underestimate true asthma severity and burden of disease for the individual, and thus 
should be interpreted somewhat cautiously.108 Individuals classified with greatest 
symptom severity may either have clinically severe asthma that is resistant to therapy, or 
have asthma that is poorly controlled (insufficient or ineffective clinical strategies, or 
continued exposure to environmental triggers).  Individuals classified with lesser 
symptom severity may in fact have clinically more severe asthma that is well-controlled.  
 
Questions about frequency of symptoms and frequency of sleep interruption as a result of 
symptoms were included in the 2001 BRFSS (for adults) and the 2004 HYS (for youth in 
8th, 10th, 12th grades). Results from the specific questions were presented in Chapter II.  
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Table 1: Asthma symptom severity classifications 
Severity 
Classification 

Symptoms Nighttime 
Symptoms 

Lung 
Function 

Step 4: Severe 
Persistent 

• Continual symptoms 
• Limited physical activity
• Frequent 

exacerbations 

Frequent • FEV1 or 
PEF <60% 
predicted 

• PEF 
variability 
> 30% 

Step 3: 
Moderate 
Persistent 

• Daily symptoms 
• Daily use of inhaled 

short-acting beta2-
agonist 

• Exacerbations after 
activity 

• Exacerbations >2 times 
a week; may last days 

>1 time a 
week 

• FEV1 or 
PEF 
>60%-
<80% 
predicted 

• PEF 
variability 
> 30% 

Step 2: Mild 
Persistent 

• Symptoms >2 times a 
week but <1 time per 
day 

• Exacerbations may 
affect activity 

>2 times a 
month 

• FEV1 or 
PEF >80% 
predicted 

• PEF 
variability 
20-30% 

Step 1: Mild 
Intermittent 

• Symptoms <2 times a 
week 

• Asymptomatic and 
normal PEF between 
exacerbations 

• Exacerbations brief 
(from a few hours to a 
few days); intensity 
may vary 

<2 times a 
month 

• FEV1 or 
PEF >80% 
predicted 

• PEF 
variability 
<20% 

Classifications based on criteria described by the National Heart, Lung and Blood Institute 109 
FEV1=forced expiratory volume in one second, the volume of air exhaled after a maximum 
inspiration; PEF = peak expiratory flow, the speed of exhale with the greatest effort possible. 
 
Using the symptom severity classification described above, more than half of Washington 
adults with current asthma can be described as having “mild intermittent” symptoms, and 
approximately equal shares of adults have “mild persistent”, “moderate persistent”, and 
“severe persistent” asthma symptom severity.  
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Figure 49: Distribution of asthma symptom severity among Washington adults  
with current asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
Among youth with current asthma, about two-thirds can be classified as having “mild 
intermittent” symptom severity, and fewer than one in ten have “severe persistent” 
asthma symptom severity.  
 
Figure 50: Distribution of asthma symptom severity among Washington youth  
with current asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students 
 
Direct comparison of youth and adult asthma symptom severity, and apparent differences 
in distributions of severity, may be related to youth not understanding or inaccurately 
reporting on questions about their symptoms. Differences may also be the result of under-
diagnosis of asthma or recently developed clinical asthma that has not yet been 
diagnosed.  
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As discussed previously related to the definition of asthma (Chapter III, Section A), adult 
telephone surveys “skip” additional questions specific to asthma if respondents do not 
have asthma. Paper-based youth survey questionnaires that do not utilize “skip patterns” 
(the HYS does not) mean that youth must respond to all questions. In the 2004 HYS, 
youth were specifically directed to respond to a question about whether they had asthma 
symptoms regardless of whether they had been diagnosed with asthma by a healthcare 
professional. Among youth who had never been diagnosed with asthma, about one in 
four indicated that they had asthma symptoms (cough, wheezing, shortness of breath, 
chest tightness and phlegm production when a person does not have a cold or respiratory 
infection) during the past month (see Figure 51). The self-report of asthma symptoms 
without a diagnosis of asthma could be at least partly due to undiagnosed asthma in the 
youth population. 
 
Figure 51: Prevalence of asthma symptoms by lifetime asthma status 
among Washington youth  
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students 
 
Previous discussion (Chapter IV, Section A) indicated that adult hospitalization rates 
differ by age and gender: females have higher rates than males, and the oldest adult age 
groups have higher rates than younger age groups. Similar to hospitalization and death 
rates, “severe persistent” symptoms among adults with asthma appear to increase with 
age and are highest among adults age 65 and older (see Figure 52, p=.04 for trend). In 
contrast to hospitalization and death rates, which were consistently higher for females, 
females were less than half as likely as males to report “severe persistent” symptom 
severity (p=.01). This could be explained by either under-reporting of severe symptoms 
by females (which seems unlikely), or, more likely, under-reporting of current asthma by 
male adults, resulting from minimization of mild symptoms by males. 
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Figure 52: Prevalence of severe persistent symptom severity by age and gender 
among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS).   
 
 
B. Access to Healthcare 
 
Effective clinical management of asthma relies first upon access to a healthcare provider. 
Fewer adults with asthma than adults without asthma reported not having a personal 
doctor (see Figure 53, p<.001). This suggests that most people with asthma have 
identified a place to go for their healthcare needs. However, these numbers also mean that 
almost 60,000 Washington adults with asthma lack an identified personal healthcare 
provider. 
 
Figure 53: Prevalence of not having a personal doctor by asthma status,  
among Washington adults  
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
Visiting a healthcare provider may be prevented by various factors such as travel, 
financial, or psychological barriers. Because asthma is associated with lower income, it is 
important to acknowledge that although an individual may have a healthcare provider, 
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they may not be able to access that provider as often as desired due to lack of money. 
Adults with asthma were more likely than adults without asthma to report being unable to 
see a doctor during the past year because of the cost (see Figure 54, p<.001). 
 
Figure 54: Prevalence of unmet healthcare needs by asthma status,  
among Washington adults  
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).   
 
Most Washington adults visited a healthcare provider during the previous year for a 
routine checkup (see Figure 55, p<.001). Although people with asthma had been more 
likely to report not being able to see a doctor when they needed care because of money, 
they were also more likely than adults without asthma to have actually visited a doctor 
for a routine checkup (for any reason).  
 
Figure 55: Prevalence of past-year routine healthcare visit (any reason) by 
asthma status, among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
As with adults, youth with asthma were more likely than youth without asthma to have 
seen a healthcare provider during the previous year for a checkup, regardless of grade or 
gender (p<.001). Boys were less likely than girls (with or without asthma) to have seen a 
healthcare provider for a checkup during the previous year (p<.001).  

 68                                                                                                                 The Burden of Asthma in Washington State    



 
Figure 56: Prevalence of past-year routine healthcare visit (any reason) by grade 
or gender and asthma status, among Washington youth 
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Source: 2002 and 2004 combined Washington State Healthy Youth Survey (HYS), grade-standardized for boy/girl 
estimates.   
 
The previously discussed associations (see Chapter V, Section C) for youth asthma with 
inhaled intoxicant use, marijuana use, depression and suicidal thoughts indicate that 
youth presenting with asthma may benefit from comprehensive support strategies.  
 
People with asthma were specifically asked about the last time they visited their 
healthcare provider as part of a routine visit for asthma control (that is, not in response to 
an acute episode or as part of a different visit). About half of adults with asthma reported 
that they had seen a healthcare provider during the previous year for this reason, and most 
(30%) visited only once (see Figure 57). 
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Figure 57: Distribution of past-year routine asthma healthcare visit frequency  
among Washington adults with asthma  
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
Washington youth with asthma were also asked whether they had visited a healthcare 
provider during the previous year for a routine asthma visit. About half of youth overall 
with asthma had visited a doctor for an asthma checkup in the previous year (see Figure 
58). There were not differences by grade, but boys with asthma were less likely than girls 
to report having a routine asthma visit (p<.001). 
 
Figure 58: Distribution of past-year routine asthma healthcare visits by gender, 
among Washington youth with asthma  
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students.  
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C. Quality of Asthma Healthcare 
  
Beyond assuring that people with asthma have access to any care, assuring good quality 
of care is essential. This means that the healthcare provider follows research-based 
clinical guidelines for treating and managing asthma. Guidelines have been described as 
part of Healthy People 2010 Objectives, although targets for achieving those objectives 
have not been established. 
 

 
 

Healthy People 2010 Objective 24-7 
Increase the proportion of people with asthma who receive appropriate 
asthma care according to National Asthma Education and Prevention 
Program (NAEPP) Guidelines. 

a. People with asthma receive written asthma management plans from 
their healthcare provider. 

b. People with asthma with prescribed inhalers receive instruction on how 
to use them properly. 

c. People with asthma receive education about recognizing early signs 
and symptoms of asthma episodes and how to respond appropriately, 
including instruction on peak flow monitoring for those who use daily 
therapy. 

d. People with asthma receive medication regimens that prevent the 
need for more than one canister of short-acting inhaled beta agonists
per month for relief of symptom

 
s. 

e. People with asthma receive follow-up medical care for long-term 
management of asthma after any hospitalization due to asthma. 

f. People with asthma receive assistance with assessing and reducing 
exposure to environmental risk factors in their home, school, and work 
environments. 

 
(Targets not established)  

Written Asthma Management/Action Plans 
Part of the guidelines for care cited above is receiving a written asthma 
management/action plan from a healthcare provider. Data for adults are not available, but 
youth were asked whether they had ever received a written asthma plan from their 
healthcare provider.  
 
About one-third of youth with asthma had received a written asthma management/action 
plan from their healthcare provider (see Figure 59). An additional 24% did not know 
whether they had received a plan, but as the purpose of the plan is to provide instruction 
about pharmaceutical and self-management strategies, the plan can only be considered 
effective if the youth are aware of it. There were no differences by grade or gender for 
receiving a written asthma management/action plan. 
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This question asks about “ever” receiving an asthma plan, and it is important that asthma 
plans are kept current. Asthma management/action plans may need updating as symptoms 
hange over time, particularly for youth, among whom clinical expression of asthma may 

Figure 59: Prevalence of ever having a written “asthma plan,”  
among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students.  
 
Asthma Medications 
Medications are administered with the primary goal of prevention asthma attacks for 
people with asthma. Medicine for asthma is different for each person. It can be inhaled
taken as a pill and comes in two types—quick-relief (“rescue” medication, typically an 
inhaler) and long-term control. Long-term control medicines are usually used daily to 
reduce the frequency and severity of asthma attacks, but they are not effective during a
attack.1 Quick-relief medicines control the symptoms of an asthma attack, and a goal of 
good asthma control is to use them only rarely. If a person with asthma is usi

 or 

n 

ng quick-
lief medicines more and more, this indicates inadequate control strategies and a need to 

or 
 medications (see Figure 

0). About 44% of people with asthma take asthma medication every day, with nearly 
one-third taking asthma medication two or more times per day. 
 

re
change the control medications and/or the asthma management/action plan.  
 
About 73% of Washington adults with asthma reported taking some form of medicine f
their asthma in the past month, including both control and rescue
6
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Figure 60: Distribution of asthma medication use frequency during past month,  
among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS). [Note: Some people who take 
asthma medication less often than every month may be counted in the “No days” category.]  
 
Not all people with asthma require medications to control their symptoms. Adults were 
stratified by their symptom severity to identify what proportion were taking medications 
of any type (note that this would include both “control” and “rescue” medications). Only 
about one in five adults with mild intermittent asthma reported taking medications for 
asthma (see Figure 61). More than 90% of adults with each category of persistent asthma 
reported taking medications for their asthma in the prior month. All adults with persistent 
asthma, particularly moderate to severe persistent asthma, should have some type of 
medications available. Lack of medical coverage or barriers to utilization of healthcare 
may be reasons why people with asthma do not have needed medications. 
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Figure 61: Prevalence of asthma medication use during past month by symptom 
severity, among Washington adults with asthma 
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Source: 2001 Washington State Behavioral Risk Factor Surveillance System (BRFSS). 
 
Among youth with any type of asthma, nearly two-thirds reported taking daily preventive 
medication for their asthma during the past year (see Figure 62). Preventive medication is 
different than “rescue” medications taken during an asthma attack; the adult question 
about use of medication did not distinguish between preventive and rescue medication. 
There were no differences for taking asthma medication by grade or gender.  
 
Figure 62: Prevalence of daily preventive asthma medication use during past 
year, among Washington youth with asthma 
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students.  
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Patient Education 
Washington has not assessed the proportion of people with asthma who receive formal 
patient education to manage their asthma, but this is a recommended component of good 
asthma care (see HP2010 Objective 24-6 in box for components of care). A national 
survey showed that only 8.4% of persons with asthma received formal patient education 
in 1998.110 
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Healthy People 2010 Objective 24-6  
Increase the proportion of people with asthma who receive formal 
patient education, including information about community and self-help 
resources, as an essential part of the management of their condition. 
Target:  

• 30% or more of people with asthma* 
 
* age-adjusted to year 2000 standard population 
 

moking Interventions 
s described previously (Chapter V, Section A), smoking is common among people with 

sthma. Research suggests that smoking cessation reduces asthma severity,77 and thus, all 
mokers with asthma should be highly encouraged to quit and to maintain successful 
uitting. An important component of the National Asthma Expert Panel Paper (NAEPP) 
linical guidelines for treatment and control of asthma is for physicians to advise patients 
ith asthma who smoke to quit.  

ashington adults with asthma did not, however, report more advice to quit smoking 
rom a healthcare provider in comparison to people without asthma (see Figure 63), 
espite more use of healthcare. Overall, about one in ten smokers – regardless of asthma 
tatus – reported receiving advice to quit from a healthcare provider during the previous 
ear, suggesting that more work remains to promote smoking interventions with all 
atients in healthcare settings. 
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Figure 63: Prevalence of receiving advice to quit smoking during the past year by 
asthma status, among Washington adult smokers 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS). non-significant difference. 
 
Washington data indicate that smokers with asthma were more likely to have tried to quit 
during the previous year than people without asthma (see Figure 64, p<.001).This 
suggests that people with asthma who smoke are more motivated to quit than the general 
population of smokers, and could be receptive to advice or support for quitting offered by 
a healthcare provider.  
 
Figure 64: Prevalence of past-year quit attempts by asthma status, among 
Washington adult smokers  
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Preventive Vaccines  
Another specific element of the NAEPP clinical practice guidelines for control of asthma 
is that people with asthma should receive preventive vaccines for respiratory conditions 
such as flu and pneumonia. Most seniors (age 65 and older) are encouraged to get a flu 
shot regardless of their asthma status.  
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Flu vaccines are generally given annually. Among seniors, people with asthma and 
people without asthma were similarly likely to have received a flu vaccine during the past 
year (see Figure 65). Among people younger than 65, those with asthma were 
significantly more likely to have gotten a flu shot during the past year than those without 
asthma (p<.001).  
 
Figure 65: Prevalence of receiving preventive flu vaccines during the past year 
by age and asthma status, among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Pneumonia vaccine is generally given only once. All seniors are advised to get a 
pneumonia vaccine to prevent disease. Both seniors and younger adults with asthma were 
more likely than adults without asthma to have ever had a pneumonia shot (see Figure 66, 
p<.001 for both <65 and 65+ age groups). 
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Figure 66: Prevalence of ever receiving preventive pneumonia vaccine by age 
and asthma status, among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Discussion 
Survey data show that quality of health care could be improved. Although clinicians seem 
to be appropriately targeting people with asthma for receipt of pneumonia vaccine among 
the elderly, there are missed opportunities. Data for youth show substantial under-
utilization of written care plans. Most notably, people with asthma who smoke, who seem 
motivated to quit, are not well targeted by clinicians for smoking cessation assistance.  
 
D. Association with Other Chronic Disease 
 
Asthma is strongly associated with other types of chronic disease. This means that people 
with asthma may require treatment not only for asthma, but also for associated 
conditions. For example, people who have been hospitalized for asthma also have an 
increased risk of subsequent death from chronic obstructive pulmonary disease (COPD) 
and cardiovascular disease, and research suggests that these patients require as much 
attention for their co-morbidity as their asthma.5  
 
It is not always clear whether asthma contributes to other conditions, whether other 
conditions contribute to asthma, or whether both conditions are related to common 
underlying risk factors (such as smoking). However, regardless of causal mechanisms, 
healthcare providers should be aware that patients presenting with asthma may have other 
chronic conditions and comprehensively examine the health of a patient. This includes 
monitoring multiple (potentially competing) medical therapies, and being aware that 
patients themselves may be confused by conflicting recommendations when attempting to 
manage multiple health conditions. For example, patients advised to avoid walking 
outdoors on days with poor air quality and to avoid high-traffic areas as part of their 
asthma management plan may be conflicted or simply confused when a different provider 
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advises them to walk outdoors in order to control weight. Washington data were available 
to describe associations between asthma and heart disease and diabetes, leading causes of 
death in Washington. 
 
As noted earlier in this report, adults and youth with asthma report higher rates of 
depression than do those without asthma. Youth with asthma also reported higher rates of 
suicide ideation and substance abuse. Healthcare providers should assess for these factors 
as appropriate.  
 
Cardiovascular Disease 
Heart disease is the leading cause of death and stroke is the third leading cause of death 
among Washington residents.111 In Washington, the prevalence of hypertension (a 
predictor of cardiovascular disease) was nearly 20 percentage points greater among 
people with asthma than people without asthma (see Figure 67, p<.001).  
 
Figure 67: Prevalence of hypertension by asthma status,  
among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Diabetes 
Diabetes was the seventh leading cause of death among Washington residents in 2002.111 
About 7% of Washington adult residents overall have had a doctor’s diagnosis of 
diabetes. Diabetes prevalence was higher among people with asthma than among people 
without asthma in Washington (see Figure 68, p=.001).  
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Figure 68: Prevalence of diabetes by asthma status,  
among Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS).  
 
Youth with asthma were also more likely to have been diagnosed with diabetes than 
youth who did not have asthma (see Figure 69, p=.05).  
 
Figure 69: Prevalence of diabetes by asthma status,  
among Washington youth 
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Source: 2004 Washington State Healthy Youth Survey (HYS), combined results for 8th-10th-12th grade students.  
 
Discussion 
People with asthma are more likely than people without asthma to also have 
hypertension, diabetes and depression. Healthcare providers should target assessment of 
patients with asthma for these other chronic conditions. 
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E. School-based Asthma Management for Youth 
 
Management of children with asthma in school settings is critical, because youth spend a 
great deal of their time in schools and youth (particularly younger children) may be 
unable to self-manage their symptoms and environments. Schools are therefore an 
important partner to implement care plans that help youth control their asthma while 
staying involved in school activities. 
 
Youth with asthma report higher rates of depression and suicidal ideation than youth 
without asthma. Asthma among younger youth is also associated with use of cigarettes, 
inhaled intoxicants and marijuana. School nurses and other school staff should assess for 
these factors and provide comprehensive support for youth with asthma as appropriate.  
 
Rules, Resources and Procedures 
In 2004 a survey of middle and high school principals asked about rules, resources and 
procedures that relate to management of students with asthma (see Figure 70). No data 
are available for elementary school settings.  
 
Fewer than one in five school principals reported having a full-time registered nurse at 
school all day and every day. Typically, in school settings nurses are only available on a 
part-time basis, with ongoing healthcare support provided by staff without a professional 
nursing license.  
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Figure 70: Prevalence of asthma-related policies and practices,  
among Washington State secondary schools 
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Source: 2004 Washington State School Health Education Profile (SHEP). [Note: Percentages are of schools, not 
students.] 
 
Most principals reported that their schools identify and track students with asthma (92%). 
This was a significant improvement from 86% who reported doing so in 2002. Seventy-
six percent reported creating and using asthma action plans for those students identified 
with asthma, a significant improvement from 62% in 2002.  
 
About half of principals reported educating students with asthma about asthma 
management, and most (94%) reported allowing students to self-carry their inhalers 
(“rescue” medication) if approved by the physician and parents. About one-third (37%) 
reported providing intensive case management when students with asthma were absent 
ten or more days per year; in Chapter 2 of this report data were presented suggesting that 
about one in ten youth with asthma missed more than ten days of school per year.  
 
Principals in more than 90% of schools reported that they provided modified physical 
education alternatives for students when indicated in their asthma action plan (data not 
shown). Youth who reported having asthma in the Healthy Youth Survey did not report 
different levels of exercise or fewer days of Physical Education than youth without 
asthma. 
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School Nurse Support 
School nurses provide support services to students with a variety of health conditions. 
Typically, parents are asked to provide information at the beginning of the school year if 
their children have any health conditions that the school should be aware of. Nurses are 
engaged to help identified students prevent asthma exacerbation through prevention 
plans, and to plan for what to do in the event of an asthma attack. Most nurses collect 
data to describe their management of individual students with asthma in elementary, 
middle and high schools.    
 
It is likely that school nurses are unaware of a significant proportion of students with 
asthma (about 37% of students with asthma, see Figure 71), potentially due to failure of 
parents to notify the school about the students’ health condition. This estimate is based on 
a comparison of the number of students who have been identified by their parents as 
having asthma divided by the estimated number of students with asthma generated using 
student-reported prevalence from the Healthy Youth Survey.  
 
The estimated asthma prevalence among K-12 students using parent-reported data was 
about 5% in comparison to 8-9% student asthma prevalence as reported by youth in the 
2004 Healthy Youth Survey for grades 6-8-10-12 combined.  
 
Figure 71: Percent students with asthma identified to school nurses,  
Washington State 

Students with 
asthma known to 
school nurses, 

63%

Students with 
asthma unknown 
to school nurses, 

37%

 
Source: Office of the Superintendent of Public Instruction - School Nurse Corps, 2003-04 School Year and 2004 
Healthy Youth Survey 
 
About 11% of the students identified with asthma are classified by school nurses as 
having “life-threatening asthma” (see Figure 72). This identification is required by state 
law, but a clear case definition has not been included in law. Instead, “life-threatening 
condition” is defined as “a health condition that will put the child in danger of death 
during the school day if a medication or treatment order and a nursing plan are not in 
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place.”112 Although asthma mortality among school-aged children is very rare, having 
asthma was associated with a lower quality of life (including depression and suicidal 
ideation), and uncontrolled asthma was associated with decreased academic achievement 
among youth [see Chapter 2]. Thus, providing support to all young people with asthma is 
important regardless of whether their condition is classified as “life-threatening” or not. 
 
School nurses partner with families and healthcare providers to create Healthcare Plans 
(HCP) that describe any special precautions or accommodations that should be made for 
a student in normal school routine. For example, plans may describe precautions youth 
should take during physical education classes or in a chemistry laboratory where 
chemicals may be present. School nurses also create Emergency Care Plans (ECP) to 
describe what steps to take and whom to call in the even of an acute asthma event or 
attack.  
 
Data reported by the School Nurse Corps suggest that ECPs were in place for most 
students with life-threatening asthma, assuming that students with life-threatening asthma 
receive priority for these plans (see Figure 72). About half as many youth with asthma 
had HCPs in place. Lack of resources to provide continuous nursing support, along with 
challenges to communication among parents, school nurses and healthcare providers are 
reasons why more prevention plans are not in place for students with asthma, including 
those not classified as having “life threatening” asthma. 
 
Figure 72: Prevalence of asthma management indicators, among Washington 
students with asthma who are identified by school nurses 
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Source: Office of the Superintendent of Public Instruction - School Nurse Corps, 2003-04 School Year 
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School indoor air quality 
Management of children with asthma in school settings must also consider issues of air 
quality inside the school. These school issues are discussed later in this report, in Chapter 
VII. 
 
F. Self-Management 
 
Finally, for effective asthma control, patients and their families must be educated and 
engaged to change their personal environments to remove any agents that trigger asthma 
attacks (see chapter VII). This information can also be included in the asthma care plan 
created in partnership with the healthcare provider for the school. The next chapter 
provides more detail about the types of exposures that are known to trigger or cause 
asthma attacks.  
 
The core of self-management is the individualized asthma care plan. As noted earlier, 
Washington state data for adults on written asthma plans are not available. Data for youth 
on written asthma plans are difficult to interpret. The school principals report that 76% of 
schools obtain and use an asthma action plan for all students with asthma. But, only about 
one-third of youth with asthma report that they had received a written asthma plan from 
their healthcare provider. The school nurses report that only about 9% of the students 
identified with asthma have a Healthcare Plan. There may be explanations for these 
discrepancies (such as some overly optimistic reporting by principals, or some overly 
pessimistic reporting by nurses, or both), but it seems likely that many if not most youth 
lack coordinated care based on a written care plan that has been shared between their 
clinical healthcare provider and their school-based healthcare provider. This represents a 
missed opportunity to promote better self-management for effective asthma control. 
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VII.   Environmental Risk Factors for Asthma 
 
Environmental and occupational exposures contribute to illness and disability from 
asthma. Some individuals are more vulnerable to asthma due to individual risk factors 
(previously discussed in chapters IV and V), and some exposures have only been proven 
to cause or trigger asthma within certain vulnerable population groups (such as children) 
or under certain conditions (dose levels).  
 
Environmental asthma controls are an essential complement to clinical asthma controls. 
For example, a child with asthma can obtain the best quality of medical care possible, but 
if she sleeps every night in a bed filled with dust mites, and has pets that sleep in the bed 
beside her, then her symptoms may remain if either of those is a trigger for her.  
 
In 1996, Washington adults were asked as part of a statewide survey whether they had 
experienced symptoms or discomfort such as headaches, coughing or difficulty breathing 
as a result of indoor or outdoor air quality. At that time, significantly more adults 
reported symptoms from outdoor air exposure than from indoor air exposure (19.5% vs. 
15.8%, see Figure 73).  
 
Figure 73: Prevalence of symptoms/discomfort as a result of air quality,  
among Washington adults 
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Source: Washington State BRFSS 1996 
 
In fact, there are a number of exposures in both outdoor and indoor air that can affect the 
health of Washington residents, specifically some exposures are known to cause asthma 
or trigger asthma attacks.  
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Proven Exposures 
New research is constantly published to describe associations between exposure to 
specific agents or groups of agents related to health outcomes. Sometimes different 
studies have conflicting results. For the purpose of identifying and discussing specific 
exposures that affect asthma within this report only major review reports and a few key 
studies (including from Washington State) were considered. Only agents cited in reviews 
that were identified as having at least “sufficient cause of association” for asthma are 
included in this discussion; these are agents where multiple studies have observed 
relationships between the exposure and the outcome (causing or exacerbating asthma) 
where chance, bias, and confounding can be ruled out with reasonable confidence.  
 
The threshold of “proof” chosen for this report is conservative and likely excludes real 
environmental causes and triggers of asthma identified in more recent articles and 
reviews; however, the purpose of selecting exposures for description is to frame the 
discussion about what specific information is available to describe exposures in 
Washington, not to provide an exhaustive review of the literature or recommend which 
agents should be prioritized for action.     
 
Outdoor Exposures 
Agents that are known to cause or aggravate asthma include the following.113,114  
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Table 2: Outdoor air exposures that cause or trigger asthma 
Pollutant Source Effect on Asthma 
Ozone Principal component of urban smog, 

usually greatest on hot summer days. 
Formed when vehicle and industrial 
emissions react with sunlight. 
 

Exposure associated with 
asthma development 
among children frequently 
playing outdoor sports.121 
 
Exposure increased 
symptoms and emergency 
room visits among people 
with asthma.115 

Fine 
particulate 
matter 
(PM) 

Easily inhaled tiny particles including 
dirt, soot, dust, smoke or unburned fuel, 
and aerosols suspended in the air that 
come from mobile vehicles – especially 
diesel exhaust, construction, mining, 
wood smoke, fireplace or backyard 
burning, agricultural burning, wildfires 
and industry. 

Exposure increased 
symptoms and emergency 
room visits among people 
with asthma, decreased 
lung function.116,117.118,120  

Carbon 
Monoxide 

Combustion, including motor vehicles 
and woodsmoke 

Exposure increased 
symptoms among people 
with asthma.116,117 
 

Nitrogen 
oxides 
(NOX) 

Fuel emissions from mobile sources 
such as cars or trucks and also power 
plants. 
 

Exposure increased 
symptoms among people 
with asthma. 

Sulfur 
dioxide 
(SO2) 
 

Typically from industrial sources, such 
as power plants, that burn sulfur-
containing fuels like coal and oil. Mt. St. 
Helens is also a periodically significant 
source of SO2 in Washington State. 

Exposure increased 
symptoms among people 
with asthma. 

 
Polluted outdoor air, such as from particulate matter (PM) and ozone, can cause or 
worsen lung-related diseases, such as emphysema, chronic bronchitis and asthma.119 
Diesel exhaust from mobile vehicles is of particular concern as an air toxic, as it has been 
identified as a probable cause of cancer, an allergen and also an asthma trigger.  
 
Air pollution exposure reduces lung function and lung growth in children.120 Children 
with asthma have been observed to have more lower respiratory tract symptoms on days 
with poor air quality,121 and a study conducted in Seattle found that days with increased 
air pollution (measured as particulate matter and carbon monoxide from combustion 
sources such as cars, trucks, boats, or woodstoves) increased children’s symptoms for 
asthma even though average concentrations were better than the National Ambient Air 
Quality Standard.122 A longitudinal study of children in California found that children’s 

 88                                                                                                                 The Burden of Asthma in Washington State    



lung function decreased with regard to outdoor air pollution (PM10 and Nitrogen 
oxides).123 A follow-up of children in the California study who had moved from the 
original community found that children who moved to communities with less polluted air 
than their original community had increased growth in lung function while children who 
had moved to more polluted communities had decreased growth in lung function.124 The 
same study found children in areas with high ozone and who frequently played outdoor 
sports developed asthma more often than children who lived in areas with lower ozone 
and those who lived there but did not frequently play outdoor sports.125,126 
 
People, particularly children, with asthma have been observed to have increased 
emergency department visits for asthma as a direct result of poor air quality.127 A Seattle 
study also found that on days with higher air pollution children’s emergency department 
visits for asthma were increased.128 
 
The Environmental Protection Agency (EPA) “Air Quality Index” (AQI) is a single air 
quality measure created by combining data from ambient air monitoring for a number of 
pollutants. EPA calculates the AQI for five major air pollutants regulated by the Clean 
Air Act: ground-level ozone, particle pollution (also known as particulate matter), carbon 
monoxide, sulfur dioxide, and nitrogen dioxide.129 It is important for sensitive 
populations (including people with asthma) and organizations responsible for protecting 
groups of people who may be affected (including schools and daycare centers) to check 
the EPA Air Quality Index on a daily basis to determine whether outdoor air quality is 
likely to affect their asthma.  
 
National Objectives  
Healthy People 2010 includes a number of environmental health objectives for improving 
air quality to benefit general health. These objectives were not specifically identified for 
asthma, but to improve respiratory health more generally, and text of the objectives has 
been modified to be specific to the asthma-related content. Washington data were not 
currently available to measure achievement of these goals. 
 

 

T
 

Healthy People 2010 Objective 8-1 
Reduce the proportion of persons exposed to air that does not meet the 
Environmental Protection Agency’s health-based standards for harmful 
air pollutants 
 
Target: Zero percent of the population exposed to  

• Ozone – by year 2012 
• Particulate Matter (PM) – by year 2018 
• Carbon Monoxide 
• Nitrogen Dioxide 
• Sulfur Dioxide 
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Healthy People 2010 Objective 8-2 
Increase use of alternative modes of transportation to reduce motor 
vehicle emissions and improve the Nation’s air quality. 
 
Target:  

• Trips made by bicycling – 1.8% 
• Trips made by walking – 10.8% 
• Trips made by transit – 3.6% 
• Persons who telecommute - developmental 
 

 

Healthy People 2010 Objective 8-3 
Improve the Nation’s air quality by increasing the use of cleaner 
alternative fuels.  
 
Target: 30% of US fuel consumption 

 
 

Healthy People 2010 Objective 8-4 
Reduce air toxic emissions to decrease the risk of adverse health 
effects caused by airborne toxics.  
 
Target: 20 million tons (released annually in US) 

ndoor Exposures 
ndoor air exposures may be more easily modified than outdoor exposures. People can 
ake changes to immediately improve indoor air in worksites, schools and homes. Indoor 

ir quality, however, is influenced by outdoor air quality because outdoor air is drawn 
ndoors continually. 

able 3 summarizes reviews of the evidence for indoor air exposures that can influence 
sthma that have been published by the Institute of Medicine and others. 104,130,113 If an 
gent or chemical was found to have “sufficient cause” as an asthma trigger, then 
nformation is also presented about findings of association as a cause of asthma even if 
he evidence is limited (e.g. indoor chemical exposures or dampness).  
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Table 3: Indoor air exposures proven to cause or trigger asthma  

Indoor Air Exposure 
Cause of 
Asthma  

Trigger of 
Asthma 
(Exacerbation) 

Dust Mite Allergen XXX XXX 
Cockroach Allergen XX* XXX 
Dog Allergen   XX 
Cat Allergen   XXX 
Fungi/Mold   XX 
Secondhand Tobacco Smoke XX* XXX 
Indoor Chemical Exposures 
(Fragrances, non-specific 
exposures) X XX 
Dampness Indoors/Home X XX 
NO2 (e.g. gas appliances in 
poorly ventilated kitchens)   XX 

Table Key:  * among young children only 
X = Limited evidence for association; XX = Sufficient evidence for association; XXX = Sufficient evidence for causation  
Source: Institute of Medicine reports,104,130 updated using Etzel.113 
 
Some of the exposures indicated could be easily reduced or modified in environments. 
Pets can be removed from the household or at least restricted from certain parts of the 
house, smoking can be banned indoors and near entryways or air intake systems, and 
fragrance-free products (including cleaning agents) can be used.  
 
Reduction of dust mites and cockroaches may be more difficult. Dust mites are tiny 
creatures of microscopic size (similar to spiders or ticks) that live in bedding or other soft 
materials and feed on the dead skin that falls from people and animals, thus good 
cleaning and removal of habitat (e.g., dust covers on mattresses, removal of carpeting, 
stuffed animals from children’s rooms).  
 
Routine cleaning practices can help control cockroaches, but these pests can survive even 
in clean homes. Approaches to control may include making sure homes are structurally 
sealed to prevent re-entry and not leaving food or water out.  
 
Indoor air dampness and mold control requiring both cleaning and structural solutions, 
which can be intensive. Homes should be sealed and checked to assure that water is not 
seeping in, plumbing is not leaking, and ventilation should be checked to assure that 
dampness indoors is vented out (bathrooms, kitchens). Maintaining good ventilation is 
also important for controlling emissions from gas appliances, and includes simply 
checking that existing fans are working properly and turned on as needed. Wood-burning 
stoves should be EPA certified and stoves/fire places should be maintained and chimneys 
inspected to make sure they are functioning properly; whenever possible alternative 
sources of heat such as gas or electric should be used 
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Secondhand smoke is a notable exposure that is present in both home and some worksite 
settings. Exposure to secondhand smoke exacerbates asthma in a number of ways. In a 
variety of studies, exposed children with asthma had a more frequent need for emergency 
services,82 a greater need for medications,87 and a more difficult time recovering from an 
acute asthmatic episode.131 132 Much of the literature has focused on secondhand smoke 
exposure and childhood asthma, however a number of studies have linked secondhand 
smoke exposure with adult-onset asthma.78 133 134 135 136 137 A recent study by Jaakola and 
colleagues138 was the first to report that both cumulative lifetime and recent exposures 
increase the risk of asthma, in both the home and workplace. In this study, exposure in 
the past year at workplaces increased the risk over twofold, and at home almost fivefold. 
The authors also calculated that almost 50% of new adult asthma cases occurring among 
adults exposed to secondhand smoke during the past year were attributable to that 
exposure. 
 
According to the criteria established by the Association of Occupational and 
Environmental Health Clinics for designating substances as work-related asthmagens, 
there are currently over 350 substances known to cause asthma in the workplace.  These 
include chemicals, dusts, metals, plant and animal materials, and proteins, among 
others.139 
 
National Objectives for Indoor Air 
The national objectives listed below were included in the Environmental Health chapter 
for Healthy People 2010 to promote “Healthy Homes and Healthy Communities”. 
Washington data were not available at this time to measure relative status for these 
objectives. 
 

 
 

Healthy People 2010 Objective 8-16 
Reduce indoor allergen levels. 
 
Target: expressed as “percent of homes” 

• Group I dust mite allergens that exceed 2 micrograms per gram 
of dust in the bed – 29.0% 

• Group I dust mite allergens that exceed 10 micrograms per gram 
of dust in the bed – 14.9% 

• German cockroach allergens that exceed 0.1 microgram per 
gram of dust in the bed – 3.8% 

 
 

Healthy People 2010 Objective 8-17 
Increase the number of office buildings that are managed using good 
indoor air quality practices. 
 
Target: Developmental 
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Healthy People 2010 Objective 8-23 
Reduce the proportion of occupied housing units that are substandard. 
 
Target: 3% 
Healthy People 2010 Objective 8-20 
Increase the proportion of the Nation’s primary and secondary schools 
that have official school policies ensuring the safety of students and 
staff from environmental hazards, such as chemicals in special 
classrooms and poor indoor air quality. 
 
Target: Developmental 
 
(original objective text includes asbestos and pesticides, not specifically linked to asthma) 
 

. Communities 

his section describes what is known about air quality in our communities – the state, 
ounties, cities and other geographic areas where people live.  

utdoor/Ambient Air 
ashington adults report believing that outdoor air contributes to asthma. A national poll 

onducted in 2000 that included more than 800 registered voters from Washington State 
ound that 57% believe that environmental factors play a major role in causing asthma 
mong children and an additional 27% believe that environmental factors play a minor 
ole in causing asthma among children.140 In the study, Washington adults ranked asthma 
s second among health conditions that they perceived the environment has a major role 
n causing (behind allergy and sinus problems).  

s part of the Washington BRFSS adults were asked about what sources they believe 
ontribute to outdoor air pollution. Transportation and woodstoves were identified as 
ost commonly believed to be outdoor air pollution contributors, followed by industry, 

ust/smoke and agricultural dust, and trash or garbage burning were perceived as having 
he least impact (see Figure 74). 
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Figure 74: Prevalence of belief about contributors to outdoor air pollution,  
among Washington adults 
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Source: Washington State Behavioral Risk Factor Surveillance System (BRFSS) 1996 
 
Findings from these attitudinal reports are not inconsistent with actual factors identified 
by the Department of Ecology as contributing to poor air quality as particulate matter (see 
Figure 75). The primary cause of poor air quality in Washington is mobile vehicle 
exhaust. There are some differences in actual sources of pollutants between Eastern and 
Western Washington. In Eastern Washington agricultural practices and outdoor burning 
are leading contributors to poor air quality, while in Western Washington woodstoves 
and industry are comparatively more important. 
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Figure 75: Factors that contribute to poor air quality in Washington State 
 

 
Source: Washington State Department of Ecology, Environmental Health in Washington State 2000141 
 
 
Washington’s outdoor air quality is generally considered moderate to good.141 The air 
quality has improved over the last ten years as measured by the number of days that air 
quality in Washington did not meet health standards for carbon monoxide, particulate 
matter, ground-level ozone and sulfur dioxide for the state overall (see Figure 76). 
Substantial improvement has been made overall since implementation of clean air 
policies in the early 1990s; however, fine particulate matter were not decreased in 2000-
2002. Our growing population and the miles we travel by car continue to threaten the 
quality of our air. 
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Figure 76: Trends for “unhealthy air quality days” in Washington State 

 
Source: Washington State Department of Ecology, April 2003142 
 
Specific programs, such as those to encourage retrofit of diesel vehicles, including school 
buses, to reduce particulate matter,143 will contribute to continued improvement in 
outdoor air quality.†††† Despite progress in achieving clean outdoor air statewide, specific 
geographic areas remain at increased risk for poor air quality. For example, the Puget 
Sound region and Vancouver remain areas of concern for ozone (see Figure 77). 
Spokane, Yakima, and Wallula are all out of attainment for PM, and the Kent Valley, 
Seattle Duwamish, Tacoma Tideflats, and Thurston County are all in maintenance (see 
Figure 78). For people with severe asthma in these communities in particular, it may be 
important to monitor air quality on a daily basis and modify outdoor activities 
accordingly. 
 

                                                           
†††† EPA regulations require that by 2007 new diesel engines must meet lower vehicle emission 
standards, however this will not affect vehicles that are already on the road 
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Figure 77: Maintenance/nonattainment areas for ozone in Washington State  

 
Source: Washington State Department of Ecology142 
 
Figure 78: Maintenance/nonattainment areas for particulate matter (PM) in 
Washington State 

 
Source: Washington State Department of Ecology 142   
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Indoor Air 
The primary concern for communities is ambient, or outdoor air. This means the general 
air in a geographic area. Community leaders can play a role in improving indoor air 
environments by providing education or creating and enforcing rules that assure clean 
indoor air quality in buildings that serve the public. Specifically, communities can work 
to improve indoor air quality in worksites (general exposures, such as secondhand smoke, 
rather than specific occupational exposures), government buildings and libraries, daycare 
facilities, churches or worship settings, and group home facilities. Discussion in the 
following sections on worksites and homes are relevant to these potential efforts. 
 
B. Schools 
 
Indoor Air 
Facilities and practices within school buildings can have a substantial effect on air 
quality. A survey of several thousand classrooms in Washington and Idaho public schools 
(3,801 total classrooms, with about 5% of these rooms in “portable” or “relocatable” 
buildings) found that a substantial proportion of school buildings had risk factors for poor 
air quality, and only a few had protective measures in place (see Figure 79).144  
 
About one in four “portable” buildings had turned off their ventilation systems 
(presumably because of noise). Two-thirds of school buildings had faulty exhaust fans. 
Other common sources of asthma-related pollutants in these school buildings included 
evidence of dampness (water stains on ceiling tiles in 54% of buildings), sources of 
animal dander allergens, carpeting which can harbor dust mites, pollens or mold, and 
sources of chemical irritants. Most prevalent were classroom carpets and combustion 
equipment. 
 
Very few school buildings had protective measures in place to assure that sources of 
pollution were minimized. Fewer than 10% had ventilation of copiers or laminators to the 
outdoors. Less than one in twenty schools had a carbon monoxide alarm located around 
combustion equipment.‡‡‡‡  
 

                                                           
‡‡‡‡ Carbon monoxide in this case is not a trigger for asthma, but a marker for poor function of 
ventilation equipment (leaking of fuel or incomplete burning of fuel) 
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Figure 79: Prevalence of risk factors for poor indoor air quality,  
among Northwest schools 
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Source: Washington and Idaho schools included in Prill et al.144 [Note: Measures marked * are of portable classrooms; 
remaining percentages are for school buildings, not classrooms.] 
 
The same study in Washington and Idaho public schools found that that nearly half of the 
classrooms monitored had short-term measures of poor air quality, using carbon dioxide 
concentration – CO2 parts per million -- as a proxy for air quality (see Figure 80). Further 
research in a subset of these schools found that reduced outside air ventilation, indicated 
by elevated carbon dioxide concentrations, was associated with 10-20% increases in 
student absence.145 The reduced attendance was observed among the general student 
population, thus maintaining good indoor air quality is important in supporting the 
educational success of all students, not only important for students with asthma. 
 

The Burden of Asthma in Washington State                                                                                                               99 
 



Figure 80: Prevalence of poor indoor air quality, among Northwest schools 
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Source: Washington and Idaho schools included in Prill et al.144[ Note: Measures marked * for portable classrooms 
and ** for total classrooms; remaining percentages are for buildings.] 
 
Ambient Air Surrounding Schools 
As discussed previously, mobile vehicles – including school buses and vehicles driven by 
students, parents and staff – are among the major contributors to air pollution. Data to 
specifically measure outdoor air quality surrounding schools are not available, however a 
five-year program was authorized by the 2003 State Legislature§§§§ to retrofit diesel bus 
engines in 7,500 diesel school buses (about three-quarters of the existing fleet) by 2008. 
Some Washington schools have additionally instituted “No Idle Zone” campaigns to 
reduce emissions from both buses and parents waiting for students. The average idling 
time of motor vehicles was reduced around schools that participated in pilot anti-idling 
campaign.146 Data are not yet available to describe the air quality or health outcome 
improvements expected as a result of these programs.   
 
C. Worksites 
 
Occupational Exposures   
Recent studies in the U.S. have found that in working adults, between 10 and 26 percent 
of new onset asthma is attributable to work-related asthma.147 148 Occupational factors 
cause or trigger asthma episodes in 5 to 30 percent of adults with the disease. 149   
 
Depending on the type and intensity of work exposures, the frequency of work-related 
asthma may be very high in some industrial settings (e.g., about 25 percent in one group 
of platinum-refinery workers); in other industries, only sporadic cases may be reported.150  
 
                                                           
§§§§ ESSB 6072 
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In Washington, a study from the Washington State Department of Labor and Industries 
(L&I)15 documented a total of 1,377 claims for compensation for work-related asthma 
received by L&I from 1995 to 2002. Approximately 59% of the claims were accepted as 
valid. Over half the claims were filed by women, and claimants ranged in age from 15 to 
77 years, with an average age of 41 years. 
 
To be accepted (and compensated), claims must meet the following criteria: (1) a 
physician must give opinion that it is a probable (greater than 50%) that work conditions 
are the cause of illness or have aggravated a pre-existing condition; (2) objective medical 
findings must support the diagnosis; and (3) the disease must arise directly out of 
employment. Information about the cost of claims was presented in Chapter II of this 
report.  
 
The rate of total claims increased significantly from 7.9 to 12.9 per 100,000 full-time 
employee (FTE) during this time period (see Figure 81). The rate of accepted claims also 
increased from 5.0 to 6.6 per 100,000 FTE. This suggest that incidents of work-related 
asthma are increasing, which may reflect (or contribute to) the increase in the population 
prevalence of asthma among adults. These estimates are likely an underestimate, because 
work-related asthma is generally thought to be under recognized and underreported to the 
workers' compensation system.  Further, not all workers are covered by the workers' 
compensation state fund, such as federal employees and the self-employed. 
 
Figure 81: Trends in work compensation claims for asthma, Washington State 
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Source: Labor & Industries Worker Compensation Claims Data. Curwick, et al.15 
 
Diverse work environment and worker exposures were represented among the claims 
reported. Worksites included in claims were sawmills, plastics, wood, and fiberglass 
products manufacturing, office environments for clerical workers, and medical clinics. 
Exposures included paint or painting compounds; flame or smoke; infection or parasitic 
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agents (including mold); wood dusts; and other unidentified or unclassified particles or 
chemicals. Workers affected were laborers, trade workers, farm workers, managers and 
administrators, and retail or personal sales workers. 
 
These trends suggest an increasing incidence of work-related asthma claims in 
Washington. The authors of the Labor and Industries report mention the contrast between 
this trend and the declining claim incidence rates for other types of occupational illnesses 
and injuries. Clearly, prevention efforts for work-related asthma are a priority, and 
multiple industries and exposures must be targeted.15 
 
Workplace Indoor Air  
As indicated previously, there are diverse possibilities for occupational exposures that put 
workers at risk for asthma. Exposure types are related to specific job conditions and 
equipment or materials. The wide variety of worksites and exposures makes development 
of effective safety measures and education of worksite managers challenging.  
  
One exposure present in a variety of worksites is secondhand smoke. State law bans 
smoking in most workplaces (Chapter 70.94 RCW, Washington State Clean Indoor Air 
Act) but restaurants, bars, casinos, and some other worksites are currently exempted from 
that ban. A recent survey of large worksites in Washington found that about 43% of 
restaurants allow smoking, as well as 11% of warehouses, one in five mixed businesses 
(including agricultural and industrial facilities), and a small proportion of nursing homes 
(see Figure 82). A few casinos and bar/pubs were also randomly selected as part of the 
survey, and although their small number (N=20) prevents generalization to casinos and 
bars statewide, all of those interviewed (100%) allowed smoking indoors. Worksites such 
as restaurants, bars, and casinos are of particular interest because the visiting public may 
be exposed to smoke the same as the workers.  
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Figure 82: Prevalence of rules allowing indoor smoking by worksite type,  
among large Washington worksites 
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Source: 2004 Washington State Worksite Policy Survey, employers with 50+ employees only. 
 
People with asthma should avoid secondhand smoke exposure (as well as smoking) as 
part of a good asthma control plan. This suggests that people with asthma (non-smokers) 
should avoid working in environments where they are exposed to secondhand smoke on 
the job. There was no difference in self-reported occupational exposure to secondhand 
smoke between people with asthma and people who do not have asthma (see Figure 83). 
It is possible that people with asthma are more sensitized to exposure, and over-report 
their exposure in comparison to people without asthma. Alternatively, given that asthma 
is most prevalent among the least educated people, it is possible that people with asthma 
are not able to select among jobs for one where they are not exposed. 
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Figure 83: Prevalence of exposure to secondhand smoke (SHS) at work by 
asthma status, among Washington adult non-smokers 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS). 
 
 
D. Homes 
 
Individual homes are one place where people with asthma and their families can assure 
the safest environment possible. Homes can include a variety of structures, such as 
private houses, group houses, apartments, mobile homes, or institutional homes.  
 
Given that asthma is associated with low income, it may be of particular importance for 
administrators of group or public housing facilities to assure that group homes or public 
housing environments are safe and free from asthma-related exposures. Home-based 
childcare businesses can serve large numbers of children over time, and given that 
children are particularly vulnerable to developing asthma or asthma exacerbation from 
home exposures it is important to assure that childcare providers are aware of what they 
can do to make their homes as safe as possible for those children. 
 
Washington State does not have data to describe general household triggers among 
people with asthma statewide or to describe to what extent Healthy People objectives for 
clean home environments are being met; however, a study conducted among low-income 
residents in King County151 152 provides some suggestion that the level of exposure to 
home triggers among people with asthma is high. This study was conducted among a low 
income group of people with asthma. Prior to an intervention to educate people with 
asthma about things they can do in the home to reduce common triggers, an assessment 
of the existence of those triggers was conducted. About one in five people with asthma in 
the study reported exposure to cockroaches and/or water damage; about one in four had 
pets and/or did not have a working bathroom fan; two out of five had indoor mold and/or 
were exposed to cigarette smoke indoors; and nearly eight out of ten had carpet in their 
bedrooms (see Figure 84).  
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Figure 84: Baseline prevalence of home triggers for asthma,  
among Seattle-King County asthma study participants  
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Source: Seattle-King County Healthy Homes Project153  
 
These data are from a high-risk (low income) population groups. For low income people, 
structural or building-related risk factors, such as physical defects in an apartment, may 
be outside of their individual control. The repairs required to prevent cockroaches from 
entering a home, or water damage, or removal of carpet, may be too expensive or not 
possible for renters to complete. Changing those risk factors may require more 
community-level interventions to support structural improvements in existing or new 
high-risk housing.   
 
Some of these factors, such as pets and home smoking, can be addressed through policies 
at group housing facilities (such as apartments or dormitories). Others factors may be 
better addressed by increasing knowledge among individuals about managing their home 
environment. For example, baseline data from a pilot project conducted in the Yakima 
region indicated that while about two-thirds of families that had a child with asthma did 
vacuum at least weekly (67%) and keep stuffed toys and furniture to a minimum (64%), 
only one-third (32%) banned pets from the child’s room and very few (5%) had pillow 
and mattress covers to prevent exposure to dust mite allergen.154 
 
The findings suggest that people with asthma may need to be educated about things to do 
in their homes to reduce exposure to asthma triggers, such as appropriate cleaning for 
mold or reducing exposure to cockroaches in order to complement physical facility 
interventions. 
 
Home Heating Sources 
People can inadvertently create unhealthy homes by using heating sources that generate 
pollutants. For example, woodstoves and fireplaces can generate gases and particulate 
matter (PM) that exacerbate asthma.143 Almost one in three Washington homes has a 
woodstove and more than one in ten has a fireplace (see Figure 85). These are not 
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frequently indicated as the primary heat source for the home, which could suggest that 
when they are operated they are less functional (such as uncertified woodstoves, not 
carefully maintained) and thus potentially even more hazardous to those living in the 
home.  
 
Figure 85: Prevalence of heat sources in home (primary or available sources), 
among Washington adults  
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Source: 1996 BRFSS 
 
Secondhand Smoke 
A common home exposure that is related to both asthma and low income status is 
secondhand smoke (SHS) – smoke from other people’s cigarettes, pipes, or cigars. In 
Washington, exposure to SHS was significantly associated with greater asthma 
prevalence among non-smoking youth in 6th, 8th, and 10th grades in Washington (see 
Figure 86, p<.001 for 6th grade; p=.007 for 8th grade; p<.001 for 10th grade). For example, 
asthma prevalence among 6th graders who were not exposed to SHS was about 6%, while 
among youth who were exposed to SHS the asthma prevalence was about 9%. About one 
in ten youth with asthma overall reported being exposed to SHS during the past week.  
 
Many studies have documented that parental smoking is associated with an increased risk 
of asthma development in children. In two large reviews of parental smoking and school-
aged children,155 156 authors documented that parental smoking (by either parent) was 
associated with approximately 20% to 40% increased prevalence of asthma, which 
increased with the number of smokers in the home. Maternal smoking appeared to have a 
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greater association with asthma than paternal smoking, however paternal smoking alone 
was still a significant risk factor. Another review of ten papers86 which looked at asthma 
onset, reported combined increased risks of 31% for children under age six, and 13% for 
those over six.  
 
Figure 86: Prevalence of asthma by exposure to secondhand smoke (SHS) at 
home, among non-smoking Washington youth 
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Source: 2002 and 2004 combined Washington State Healthy Youth Survey (HYS).  
 
More than 40,000 children five and under in Washington State are estimated to be 
exposed to SHS in their homes. Of these children, approximately 500 new cases of 
asthma occurred each year as a result of the home exposure.*****  
 
There was no association between exposure to SHS at home and asthma for non-smoking 
Washington adults (see Figure 87). About one in ten non-smoking adults (regardless of 
asthma status) reported being exposed to SHS at home. 
 
 
 

                                                           
***** see technical notes for calculation detail 
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Figure 87: Prevalence of asthma by exposure to secondhand smoke (SHS) at 
home, among non-smoking Washington adults 
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Source: 2003 Washington State Behavioral Risk Factor Surveillance System (BRFSS) 
 
Although the differences were not significant for adults by asthma status, the data suggest 
a need to educate people with asthma and their families about the importance of not 
allowing smoking in the home.  
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VIII.    Asthma and Health Disparities 
 
Health disparities are unfair health burdens (in this case related to asthma) that result 
from “extra” exposure, prevalence or impact for a particular group of people. Potentially 
these may be biologically determined (physiologically vulnerable populations), but in 
particular we are interested in those differential impacts that arise from systematic 
creation or support of environmental risk factors or lack of access to effective asthma 
control for specific groups of people. That is, we are most interested in identifying 
disparities created as a result of how Washington State and its communities function, so 
that our society can “change the way it does business” to create health equity for all 
people.  
 
As an example of an “environmental justice” investigation (disproportionate – or 
disparate – exposure of disenfranchised groups of people to environmental exposures), a 
1995 study by the Washington State Department of Ecology found that there are a greater 
number of industrial facilities located in low-income and minority communities, which 
may be resulting in higher exposure among these residents.157 Since a higher proportion 
of minority and low-income residents in Washington live in urban areas, these groups 
may also be exposed to higher than average levels of diesel exhaust.158  
 
Many of the studies on racial/ethnic disparities in asthma, for example, have made an 
attempt to examine additional factors related to race/ethnicity that might account for 
differences in asthma rates. A study using the National Health and Nutrition Examination 
Study, found that low income was the strongest independent predictor of asthma, and that 
the black-white difference was largely explained by income disparity. 51 Another study, 
was able to examine urban residence, and found that after controlling for various factors, 
all urban children, regardless of race or income, were at increased risk for asthma. These 
and other studies 28 51 54 57 60 72 73 74 have pointed out the considerable possibility that 
increased exposures to air pollution (from inner-city residence), lack of access to 
healthcare, higher smoking prevalence, higher exposure to secondhand smoke both 
prenatally and postnatally, racial or ethnic differences in health beliefs regarding 
preventive medications, overcrowding, greater exposure to irritants such as cockroach 
allergens, are the factors that likely account for the observed racial disparities in asthma 
prevalence, morbidity and mortality. 
 
The Washington State Board of Health recently completed a report describing the issue 
of environmental justice in Washington,159 and this report called for promotion of “One 
Washington – a state where all residents experience the benefits of unprecedented 
prosperity, growth, clean air, clean water, and equal participation in government 
activities.” This report identified low-income and minority communities as having a 
disparity for cancer and asthma related to their environmental exposures. The same report 
also identified significant disparities in availability of and access to health services exist 
between rural and urban Washington, between lower and higher income residents, and 
among racial and ethnic groups. 
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The identification of health disparities begins with examination of data. Unfortunately, 
public health surveillance systems (surveys), in order to operate as cost-efficiently as 
possible, may systematically fail with regard to particular populations. For example, as 
described earlier, the Washington BRFSS was only given in Spanish beginning in 2003 
and so data collected prior to that time for Hispanic/Latino people would be biased 
toward more acculturated groups. Further, because it uses (non-cellular) telephone 
directory lists for sampling the BRFSS functionally excludes migrant farmworker 
populations (who are unlikely to obtain a telephone land line) and so even the addition of 
Spanish language will not assure that this important population in Washington is 
accurately described. Similarly, although the Healthy Youth Survey has been given in 
Spanish every year, it only captures information from youth enrolled in public school 
systems and therefore youth who have dropped out of school, or who attend non-public 
schools (including Tribal schools) are excluded. Also, although systems may 
appropriately capture all groups of people it may be difficult to identify some groups 
within that system. For example, Washington Death Certification data have been well 
documented to inaccurately capture Native American race, and therefore death rates for 
asthma or any other condition are likely to be under-reported for this group. Also, people 
who are gay, lesbian or bisexual have been included in surveys for years, but we could 
not identify who they were until a question about sexual orientation was added to BRFSS 
in 2003. 
 
Public health surveys are continually evaluated for potential improvements so that they 
can include people as equitably as possible within the bounds of the resources they have 
to operate. Even when public health surveillance systems do operate as equitably as 
possible, small numbers of people from particular groups can be a barrier to their 
effective description. For example, as most residents in Washington are non-Hispanic and 
white, there are comparatively many fewer African American, Asian/Pacific Islander, 
Native American, or Hispanic/Latino included. Efforts to “oversample” these groups to 
improve their sample size, for example by geo-targeted sampling methods, can 
themselves introduce a new bias by effectively excluding minority group members who 
do not live in minority-dense areas.  
 
Health disparities for asthma exist in Washington. Data presented in this report indicate 
that people with low incomes or less education, Native American, urban residents and 
lesbian/bisexual women may bear an unfair share of the burden of asthma. Some 
disparities may remain hidden; for example, prior to 2003 data suggested that Hispanics 
were at lower risk than non-Hispanics for asthma, but following addition of Spanish 
language to the survey we were able to find that more acculturated Hispanics have a 
similar asthma burden as non-Hispanics. 
 
For the purpose of this report, all potential data that we could find to describe the burden 
of asthma in Washington have been identified and presented at least in summary. Future 
analyses will include more complex analyses intended to more completely identify and 
describe disparities for the purpose of informing public health advocates where their 
efforts can be best spent to create “One Washington” for asthma. None of the quantitative 
data sources, however, will ever completely describe populations to our satisfaction, and 
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thus more subjective information – case reports, community or institutional knowledge, 
and the beliefs of community leaders and members – must be actively included in any 
discussion about what groups are at greatest risk. 
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IX.   Conclusions 
 
This document describes the problem of asthma in Washington State. The evidence is 
strong that asthma harms all types of people and their families, and drains resources for 
systems that serve our population. The facts presented justify including asthma 
interventions as a public health priority, and also as a priority to be addressed within a 
variety of non-health systems.  
 
The Washington State Asthma Plan, currently in development, will provide the action 
steps that our state will take to reduce the burden of asthma. In summary, this report 
argues that “people should care” and the Plan will provide the context for “what we can 
do about it.”   
 
Successful approaches in asthma prevention and control will include multidisciplinary 
partnerships among public health professionals and advocates, healthcare providers, 
school administrators and staff, business leaders, elected officials, community workers, 
and families. Working together we can make breathing easier for everyone in 
Washington State. 
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